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[ »*JS i ] 7<-)uvmizi BBfl-o&BSopgp 

&BS 2: Jf yfc-*- ft ®E £ 7 fcT ftmfiEOEPillS: 

m^zmsssm?- ? k jc t t 

* y K*f LT Hirl£x-?fI^<DS&^a 5 ff;b:ft.ftJffl[SlT- 
fcftT-^SeayffllSO&jS&l;:, #H3RK**LTSSt 

[ ft#Jl 2 ] y 4 -tv Y tcfctt ft r- 

fa^lS , #BStf>^ =e y K*&*iirt:-r- ^fi-^fc tt$f 
BB«K. B3&£*Mct-ftSE£*:{iB?il£:t:n;:-f ft 
mE<50 V ->-m*>$r #Blglc^ UT EpilTT ft £ b $r#® 

[ it ^js 3 ] y < -)v vmz i wffi-ftn&wmnvgM 
fi^-a*«&£*T.ftB. sK^-^fi^t^iwrt^^* 

[«*^4 ] ItlEttfflMttlalKtt. *-9-^7 < -tv Y 

tir^-fm^bizmmmzwm^yztiitty t% 

•Sidle, *BS£i$;&n£ixftmE£SW3-ft 
«fc^4»^3 fcE»0««3ie*SBt<Wlilil». 

^«JCLTSS$ix, #«^*y$rfiHi.7tSS:OBfg 



tc-f tzli* y fcf ftmE<oEpin£f£*-t ft -r- 
fIWfefc$ixftra, ^i^-^ft-f-fcS-BfilF*!^*: 

y c«itKC< #x- ?*§u;:«i&-r ft 7*- ?wm\si& 

b. 

ms&y-yy 4— /WFO&^tcisvvc. ^<tt, £B 

mmx-h h t- ?mma<nimik£ . bWs«-b*o^ 
=e y icsii^^^-^ft^jetTB^Ji-^^ig 

ffifflfflnussi s £ b zm&b ■+ hmsmm. 
a. 

t m$qi 6 ] wiBmff0jffli[i]sstt . &ty y * ->v y 
i,ztm&7-?mmm<?)^ &mm<7>x : t»izwih± 
tiK7-?m^bimmmzwmtf*>ttzit*yb% 

ZXoiz. &mmiz£MiaZii&W£iMm-i-Z>Zbi® 

mb-rhmm. 5 izum^wmmw. 

1 y j -)V Y Lttfm.<ry*r7y < -i\> K 
mmb. 

mSHSfflwy-yy * — }\sY<7>&«£.i5^x. mmz*> 

iz-t&WKi JttiTj- y iz^&W±<?>mn£miKt& x- 

BtrfB#Bfgti, 
B*«flii:, 

HOlSB^fiiCWfSl LfcStlSlSfiii: . 

l5IBB3gfg«*JJ:^*4l<nm®fc:8a#$^^^3t^«« 

b. 

ISf - 9 m Sr -ft L T $ ix -S. t - ^ * EtM" ft ^ 
tf^nft^ST'ftftx-^tejMWrao^^tc. mife^ 

ty^iitiutx-^e-f-cjEtt 2mm<y9&<r,- 

*zmRLxmmmnmizm\\-r&mR®s$b ^-t 

zzbzw&b-tz> , m%Jt?mw. 

mmi8 ] mmmcomtRmmi. #t/7 * -tv 

HtfcJtftr-^iEiiiwrawra, Krie^^y^at^ 

tzf-9m^b nzmmz 2 mmcom&co-^^mm l 
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xmmwmmzwua-t h z t at -r &fit3<Ji 7 t 
1 mmm 9 ] mxm 5 »n> s cov 1 w»*^tc 

[000 1] 
[0002] 

Lxm&zm^tzm&mTfmmi. mm® 1 ® (crtj 

&<9.J:dt«j£$*lTV^. fl!*0)€S«!£S* 
HffitSMfrStUfcTFT (Thin Film Transistor : MWi, 

mmza^x, 3tass§i£*rLT>u -y^-yym^z^ 

t, IWIfcJ6tfc«EeoB««*£8Jairt-6fc. SI£B 

ski*. $jyf sir^Mtt^^^a&fc'tio-csi 

ft lc&iF B <Dffi|oilft&a^l;-f & *>"C\ BSHstiftK*^ 
[0004] <T<7>l8t. #B*<3«HWifc«W*W*3* 

ti-oT, &7m®.zm<mtR-t&tt tt. s&2t, 
ja«*5jwaiBit*j^T» r-^»ffiiftiafiitio 

tit. ^tJ£t7t«E«B«fI#£lfxr'J>'?'-tS 
«*t±0. ^aEUfcit^f-^^Sr^coH^tov^ 

[0005] 

[^^-js^Lidfc-rsiis] L*»b*a«fc, t-* 



tch<r>X\ m9.^cr>axh^mc.LXLid. §4 

fcv*3nKa**»K #t. iSfiMffl&^SrfT 3 %£ts 
[0006] **WHi. ±3*UfcW«t«*T*$fut 

2&mm-r&zkizti&. 

[0007] 

t . » l *>*Pi»i» 7 h'ftt 1 BB4r<0*iB*<3 
BM^-^fcWtWJs .Tix^Pgifx-^t&oT. 

m*^S^)IEi!l*ffiTJ) ->T, 1 7 -f H «:4HW L 
t-r«.«EEt^{i^7tc-tl>«£Ec7)6niDS-^-tl.T'- 

^ft-^Sr Btriepgpx- * tje ii^bs: lt=§-bs<o 

**'Jt»a*. ^<fct. ^BSO^UtttLT 

imnaKoesittt. *B»t*tu-raK-5 , -^«#t« 

[0008] Z\<7>WRI,Z£iXtf.. \74-)V FtfcV> 

X. mm*> (ttzli*y) t-TI.«EoEPJn^f^ 
*«. iKB^PgiStietT^-^xi|^ii$tL&^. 

H5fttf0Jfflit<J;.S»Pgii**^ff*)ix-l»^fci: 5 5rl>« Zco 
^ #^7^-/H«ttJV^TJ±, B3K<0^-vifcti3T 

oft&vvf -r -Jsivm^) *m^&z\ttfx°%h. ®.-o 
x. z<r>$mx'\±. wm^nwmmtir&'f 4 

[0009]^, *56Wt*JV^T» 
tt, Tk^aES-^tSi^SlS^t-ttPXSLT*^ 
Sfcil>'Sll^3E-r&c:i:tJ:0. l«CW7X^B®2r 

B&^&Mzm?&Mfst^om.ti&^x'm^x^2>. 

[0010] c:co|%HJlzJ:fi{f. ^< t hf- 

fws&mifiwk itzmz , Bii?F*i^ * 'J tsa* n 

fcT-*«^tJEtTBfg£*^t$-&*aE£fc«:B* 
Sr3j-7t-T4«E<iOV^-m*»**B«tWtlrt-6 J: a t 

^ro-cv>s. zcotztb. 7—?m*irizmtxm%**y 

[00 11] =5r*k *IWBtfev^» T-^teil^rat 
ii. BufeT r -^^t^^7)V^•ri^* i ^ ; 0B* / ^^oS2 ! ^* ^ Bfl^ 
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ztixfrh&T—rm^tf i wmftcrykwmo**: y t 
[ooi2] zco&i e>mi<?>-imizi5^x . 

[ooi3] S2 v$tmi. y < -a- vmz i wm-&<?> 
&-?x. mm<Dy : -?®tmm<7>%&&t<r)&imi l ztt 

*S WWE3^tf>Kttl3l»"CaoT . 1 7 -f— /UKS: 
^^■S^mffiEpjDSr^t-r&^^fi-^S:, MtB 

7£&&<?>&«izm<zmte-t &i£&mm®&t. mzm 
it^-^r^ frw&nzts^x. wm£*yiz-f& 
W±&Mtt7tz?&W£<nma*&m-i-& c r-?m*§r 
zmmm'r-fiz&txmmus.L. Huie^SEfi^ 

&ts^<&7-?mzmi&-r&7 : -?mwm\Bi8%b , mr 
copft y tc«a* titiT-?m^zmcxwmtf*>* 

7mmzti&£5lz, *W*tcWan$*i««BE*WW- 
SmESflfflUUKi: Z k 

*at<O««0»*!llflW* fcW**. 
[0014] £0>ff2O%91<i. JJBm 1 <7)^BJ&«^. 
«W6«<oWIWiI»i:tr*SLJtfcOT*»). 1SSSH 
1 OjfeWfc |BJ«l^rS&*Sr^-r-5. . 

[0015] z<^m2<DW^<o— jrhmc*5vyc, huE* 
E»j«nissji, 4-)i<v\,z&tth^-?m&n 

mmzmmafi^yiti^y k%& x a 

[0016] »3«»Wi, mw^SS k M«f- 
fcWR<0WR**T 4«ft3C*B!rC'* ->T . 1 V 4 - 

Sr. «T8E^lft(0#'<rtz)|[%ftt^r«^EtWBilllI» 
k . fESSWr7 < F*)*« tzttwr , Big£ 

* y tcsatf ^ < #r- * tftcttttt- s f-9WMm 
m»t . miyy? 4 -frvo&xiz&^x. &t< t 

t s ^Bfgco;* 'J tc*f LT MIBr- * 

*T*>ft * writ* & t — ?&mmffl<v&7mki,z , frte# 



**-*«EEMmilBfc - 1 fcr*«S\ 

3fc^g£iSfit-T£ tor** . 
[0017] £<n*3<D#Wi» -tJeSfl 1 OXmtr«fK 

[ooi8] i<o*3o»»o-jii«K:*sv^r, H>ne« 
[0019] m4<mmi. mwco^mtmm^- 

?&k<»&imizft&LXWaSLZii. ****y£«i. 

fc. HSEIBRW^7*7-f-/l'H<0#'«rfc:*JV^-C, B*£ 
tctt*&-ri>T-^ISIgBlllKi:5-*<iL. tuie#B* 

«. B^met, frieB^»c«r6iL^(6]«sit, 

k. m&lE&&£lYLX%£m^tf5-z.t>ti&ZklzJ: 

DMsiT-?m£iYLxmtezti&7-?m^*izm- 

X. 'J?*<kl>, ^MW^t 'J Kit Ufflfif-i'fi 

*frv*&A.mf htihmmxhh ?—9ms&nmnw& 

mz, IWe^*yK»a4*lfc-r-^fi#KJEtT28 
«comE^-;tr£gHfl LT BfriBBs^mS^EpJirr ^.StR 

[0020] ~WgS4 <0»BHfc . ±IB^ 1 OlSIBJ^Sm 
3t^Hi: LTWRLfcfcOT'* 0 , ±IESS 1 

[0021] 1^4 <0fMHO-JB«KiJV^, HiTlBB 

mm<ofs. i^^vizm&itiizT-tm^kiiim 

mz2 «»c7)«Eco-^^SS? L t luf BBsg^flgfcrEpjn 
[0022] ^W^Hjti^ ±iBm^3t^iagi**#* 

©«-cntei-4 zki> «imx-h& . 

[0023] 

[0024] <*»£»JBfc:i3*t-&«^^SSO«iS 
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^xmwtz. 

[0025] -miz, ms&e&w&k Lxm&im^ti 

(tamtam) totmiz. mmmwuavtmiz 
a^xmm^^oy-^o-y^-y^^-^^Mizt 

tUtS. H6^-TJ:-5^5a^J>&. $rt$. ZZX\*o 

*i-mo%*5j:tfl 0 0%b LXjEMltLtzhcoXh 

l>EPSDttE*^ftVTH 1 i O^SVtd^fcHiO^T* 
4**» EPiDflffi^WlffiVTHltUi-C^O. taw 

y±X'h&&&. mik<ommmim\m.mz 

[0026] ST. ttAoa»*&0%J: 1 00%k<7) 
®i*#t4{3*5V^TSflEVTH 1 tmJEVTH 2 fccOia 

(zb&MmmmtztfmLxm8f^zf&fcMi>zwnttt 

[0027] u>»u ^coj; o%mmiT&<>z£'?xmm 

wmn±x'*-x^t%— t^n-^^x. 

[ o o 2 8 1 *zx\ *m&.Bmz& h «sui£S*Karr 
it. &cr>£ottmt,z±r)mm<7>mm*ft?. * 

WfflMlzii v vc , 1 7 <r H k It , *¥5£3tfe#*5 «t 

,1 kin J: 9. lft<^x?Wg£^ir&^KSt-&B* 
BIT'S) S. 

10029] tf« 17-f-;t/h'$r60C7D-<f7 , 7'f-;U 

®S^0%t^Ji5L^«£E («i.«?06tcJ3ttl.B:ffiV 
L ( = 0V) ifctiigi&SU 0 0%fc:*tJEL*:t&E (ffl 

[0030] -ew^, 17< -;UKrtttJV^T«EVH 

ep an $ ti h &m t ni± v l ^epjp $ ti h n#ia k o ttm 
tffgmf-i'izmttzitmtK&xoiz. ®evh<7>ep 

77 A -)\,Y*mWr—9l<zVE>\^X&!f£$h. ZCOXd 

[z-th z t x\ mmT-?iz&ttz$mw£.tfmikMiz 

wmx0$&&*m <r>x& %> . 
[0031] A-.&imm&m 



<tSvmM>iiii. *micr>&imimmiz&hm 
$m^w.<nnm&tpmi&*^-?y'V'v7mxhz>. z 
nmssjc&mmt. m^mtrnt Lxm&zm^tzm. 

**«oTftwts*u ^ niamzwscK&tfmti h 
&m*zti&tto&t*'>x^&. cicom«3t^ 

[oo32]®i iz^x o iz. mi-miiiLtiz&if&m 

7tffi&l 0 1 aCli. «Srt«97feS6Hl 1 2#X (?t) 
tftofcKfcLTJ&JSSfU im&CO^r-fmi 14afc 
it^T-^ISSl 14b*«Y (?U) ufaizm&Lxm&z 
tlX^h, ^-^lil 14b«0— JSIi. M^l 10S: 
1tLXm&*& l*^T-^i81 1 4 aC-< >-^'-^ 1 
14c$r^L-C^?itTfe , 9. #T-^t81 14afc 
•t^'f-^ISl 14bk36*^^-ti3^-5TV>4. 
*U"C, B#l 1 OJi. ^^11 12k. — ftey?—* 
mi 14a*S«ktfl 1 4bk^#^tC*ffl5L-T^t^ 

IKBB^SEa:±. ^«ai 1 2^2^2rm*k U x- 
^»1 14 3*3^1/1 14b«7)-eil-? f tlcO^*SicS:n2is 
tU(m, n(i-?-iX-? r iX2JjUiW^:) . mffXnS 

[0033] laifcfcwt, 9 a $>7m*§r£jm&2 

V s . Tk^^aSm-f-H s U XX/ ¥ >y V 9 n •/ ^m-§-D C 

2 0 0 ot±«$ixl.fi#c0 d *>±®:Sr i> OZtm 
■thb<X<r>m<9X$>Z>. 

a. 36«fl«fi^LCOM 

LCOMIi, VHKVL ( = 0V) VL ( = 0 

V) jEj^VHa., t^o M&izi y a— ivYmzvov 

mzimmt. zzx\ wsvwt. mmmeizn^ 
xmwLtii>cr>xh&. ^fc. mmcomsit. znim 
n^ma^coMcouKMzmixit. vuzmzn 

IsKfrtWTf. VL^mzLV^lVtH^-^ifihh. 

b. X^-h^VUXDY 

Z0)X9-Y>WX\±. 17 4-/H*§r6#I"JL*:#-? 

c. ^o y^ft-^-CLY 
.IcO^o-y^^CLYJi, ^iEdi (YfflS) 

d. 3 yf-JVUXLP 

Z<0yy*J VI- A LP it, ^^m^MmztHf) $ 
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e. ?D7;ifCLX 

C0034] M±W?4 $y7m*r£&®!&2 0 0lZ± 

[0035] HltCfc^T, TtSSBUfgt&lHJS&l 30*1 
VVbt9>£>Y;/7 h\si?X? tmHX&hnT'fo*) . -ft* 
7 < -)VY<F>m&\,zm&%ti.h^?— hv^UXD Y£? 
o-y^ff-^CLYCftoTilS&U tSSISI 1 2<7*g-« 
fcSEjlfGK G2. G3. Gmi LTMiXSfffi 

[00 3 6] x-^^SBiS@iB14 0«. 
X8StCfcV>T2ttm^-Ds$rT-^«l 1 4 aO*ft(C 
fflUftSiHIfll&^-yf-LfcflL 7-yf-LJtnfflc02« 

fi-^Dsjr. iJWTk^Tgg^fgtcfcvvc, -£tt<m*ti£ 

nf-^lUaCf-^Ifdh d2, d 3. 
— . dntU- SrfcttlM- i»i>^T'J).g». Z.<&r—9 

[00 3 7] 112^-ri^t;. iOr-^Hig»lHlS& 

14 0(1 X-/7H/^?14 1 Ok. ^ltfO^-y^- 
08&142Ok, m2cD7-yf-[Hl8&14 3 0k#>£>fltift 
£ft.TV>.g>. Xy7M/y'X^14 10li. 
raoS^J^tt^^ tlh 7 >y LPj^D-y^ff- 
CLXfcfig-aTlKSU 7 7fifS 1 , S2. S3. 

snt Lzmwrnmizmtetz t cox$>h. m 1 

cr>7-y^®$&l 4 2 Oil 2fifl-^Ds$T7 yf-ft-^S 
1, S2, S3, SnCO^IbT^lZii^XmiXy 
•v1"?Z>i>cr>X'h&. gl2«5-y^-[38&14 3 0{l W. 
lc07-y^ESSl 4 20ICJ; 09-yf-$il^2iift-f-D 
s tfO# * £ 7 y f-y NVUX L P <D;£*>~F#* 0 V *X — 
tc^-y^-fSkkU;:, f-^Ul 14 a.<n^\zf- 
^ft-^dl. d2. d3, dntLtMtl.t« 
Xfoh. -IS. &7-?mi 14bli-fyA-^l 14 
cZitLX&T-fWLl 1 4 a Wg^frCV 
#x-?tSi 114b (cil ±!Ex-^ft^d l,d2, 
d3. dnj L^^t^tt^^ixl. . 
[0038] ZZX\ ^BHiHMlCfc V^Ttl loco-^-y 
7 J-frYmz&WX^ U-Tix^a^lcMLTx-^ 

^o^^i-^G i(0i *fii±St;:{i»tS 

i i 2^.co^m^) <r)ftjjt<mi&ztixfrt>. mk<r> 

tSfifGm (g^TSlCfiSt- 1 2^C0^ 

mzm^&mmx'hh. 07 (a$Mtt&&*- 



k . ®%W11=gm^G 1 «oas*BBtt«*j£i: ttnaawt-r 
cot LTfBBj§S:3i#>.g> . 

[0039] #|Q»B!BTJ±, ±^L^«kd^. 
l 7 4-;PK£61lo-9-7'7-f-/uFS f o— s f 5ic 
4HWU ^ix^co^y^ -f -)V F*ffiT\ 5 t' y KD 
PMf- * (c« £ vjf 7 lgi&£ ?t 3 . £ £ 

emmkk. mfc<7)m*z&tz>mmj£zwmiz5-z 

nht3t<r>8fm£:tcr>i S §) : t%-oX^&. HIT. 

y 4->vv<r>&w.m%&fW£Azr>\^xwfttz> (08# 
m . 

a. t^^-^HSfOtt. ^-^M^OOU^* 
k. KfS06Cfctti»mffiVTH lffiS05i|£&ttff£?g 
JWfc-5-£»4*f»t«>«fl8»k £-&*>-frfcl$ia£k$:o 

b . 1T77 4 -A H S f 1 <1 f-^iliWlI 
k. MX- r 1 j 4SBH*BE£BXte-*;l»**f 
tt^^fa^ fc 5r-^i5-ti-7t «Ffg« fc * o T ^ 6 . 

c . Hf77 -A- HSf 2I±. x-^K^SO^ra* 

W)B$|g* t ^-&*>^fcB*Blft t ^r-s X v . 

d. t/7-(-^FSf 311 

e . -9-77 <-/PHSf4ll x-^Kji^ramra^ 
r 8j tc«a-r*5©WE*S*K*i»4« 

f . -^-77 -/t^K Sf 511 -r-^<E3^ia^lSIft 
k. fi^ r i 6 j tcfflS-t&Se»«E*B«K-¥-i»4 
;W*)B$ia* k * ^-iy&fcliSiaft k o T V ^ . 
[0 04 0] ^t^-f-^HSf 0~Sf 5<r>m^ 
WXhnZ. o t,ZMfeZtlX}5 *). \7 4-iV HrtCfilf ^ 

x ms. v h epjn $ ix a i$isg k «E v l *< emu $ ix i> « 
^k<7)ifc*A^iST r -^^U.7tit*k^.& i 5 ic. m 
ffV HtfOEpjD^fid -9"7'7 < -)V Hfc i V«EV Lc7)EP 

So f Lt> ^filcity. PgH7 r -^^JEt^3 2Pgili 
WBffi^*^Tfgk ^ro T v ^ . 
[0 04 1] <J:tc. 03^#B^LT. If 1 1 0«0ft* 

[0042] 43g£BJB£&ft*B£ 11011 B*i 
1 f y htfOr -f ^^;Ht-i-5riam--S>^ * 'J k . ^ 
»^*'JteKitSft.fc7'-f ^;Hl#tciStT«fEVo 
n t^J±V o f f £S^LTBfgm®KE|Wn-r£[38&k 

[0 04 3] 03£*5VVC. -YWN'-^l 2 liJil^l 
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2 2tt. -ucota^^T-tm^x^^zm^tix 

*J0. ^fttLTlb'-yKO^^U^fll^fCV^. h 
1 6 afcitfl 1 6bll COl t' y hcO 
j* * y lc*f LTSii^Srlr a fc * fc* k Six*-* 
4 -y^y^h^W^X^T-fcy. =g-*<0h'W y<i4 :x 
^ 1 2 lfe«tt^l 2 2^#tt5^4S^t«^iX. # 

«coy-Hiji£fi#G i 1 1 2fc» 

«S*lXV>4. h7>y'X^116aW-XK 
ttf-^»114a««. h^yy'X^ 1 1 6bc7)V-X 
tttr-^ai 14b*>\ -eix-rnSM^^TV^. - 

zx\ fwai i4ai;ii ±ML*zT-?wmm® 

Kl 4 0#>£>fi-S5-d j (j = l-n)«5^^ftte$ 

3u f-^Sl 14bWiCc0ft-^d j 
SKL7tft-t*5«*&$ni». £ft£<y>&7W$§Lt<7>fi 
^i. b?y : J*9l 1 6afcilXl 1 6b£tf-L-T-f 
yA-^i 2 l&itn 2 2*^^r4^< ; £y{c:-^i.^ 

[0044] h7>"XS7y3^-h 1 2 3fcL A^J 
«**«EV o n £«i£-f SffilSH-gM^ KTfc 0 . ffi* 
Sffi* 5 W*«fiil 1 8te*ttSiVO*4. ttz. b7>* 
5 -y a yy- M2 4ti, 7Jj«**«ffiV o f f 
^•TSESI^^^iiTfcO. 18 
KSWSivtv**. dft^cOh^WAS-y^g W>W 

1 2 3fcJ:l^l 2 411, ^•TtLi>li\s'<JW>y-hm*§r 

6fctt±IEX*'JiC*$tt*'f y^-^ 1 2 1 1 2 

2 v&ftjim^tf?- hm^ t Lxmteztiz . 
[0045] zzx\ z^mmcommz^xmm^ 

[0046] j££tll 1 2^HK;K0^3Eft# 
Gi#tf}7j£iT., h^^xX^l 1 6afciVl 1 6b 

d j #7W*fcl 1 4 LP'OKOfi^/d j #-r 
-?&l l4b£Wmai^£ix*:i:-t&. <I<0*» 
-f yA-^ i 2 l oiB^fiWHi'^ 4 

91 2 2<r>m,jjm-^t> i L]/'<}\sb%:6fztb. b7^S 
■y is a >y- M 2 & 0 , 

yXS7-/a vy- M 2 3 Sr^- LTfljEV o n A*®* 

[0047] mz, l&mi 1 2tC*«-4jaE«#G i 
tfLls<lUz%&b. h7>isX?l 1 6afcJ;t/l 1 
6b 1**7*011*:* 9. *f^W12 l*5j:tfl 2 2 

rl -i ww l 2 iaU:bft9aaiPHi''^i'fc%ft 

fcfc, t-7yxS7-/ 3 yy-M23^UtEV 

[0048] tOEIS 1 1 2 fc*t* 6 j£*fI-§-G 

h7>^ 1 1 6 afcitf 
1 1 ebtf^vW&btoX^htZlz. L\,Kiwyr 

-?fl^d j **tWI&1 1 4 atC. H l^/KOfl"^/ 



d j*<rWai I4bl,z*:ti?ti\ti1r£ixtzt-th. 
c\cr>Wr£. 4 WW 1 2 ltf>aWjffi^LU'^K -f 
WW 1 2 2 cOifcftftWHK^fc&S h5 
5 y 3 yy- M 24 <yVW*t WJcffii: & 9 , £ 
<oh7yxs»/yHyy-M24^Ulffivo f 

f #<Bfilfl:fiil 1 8iizqmzti&. 
[0049] ^SBiai 1 2t*H"*^ES#G 

i ^Ll/^CWt. J^Ufciofc, 4 WW 1 
2 lfciiM 2 2tt*wai^ffl:&i'^i'**<o**l8 
ftU h7VXS7-/3y7 ! -M24HUtEV 

off 118 \,zfm&timtt& ztttth. 

fflttWEEsfi* 'J - 9 fci -> "C *fW h t 

[0050] Srik jaTTtt. KStfJtZ* 7W&I 1 
4 a ItZtt LXH X/^lVCD^f— 9 fe^W . 7—9Mil 14 

biziiLXLWOwm^tfi&teZtifc&Zk. Av><— 

9121 ^aWlfl-^'Hl^K -i yt^-9 \2 2<7)ft 

jim^tfL^^i'X'&ftztitivmz ^tucHK 

^Hl 1 4 aCMLTLK^cO^-^ft^", T-^ 
IS 1 1 4 b fc*f LX H l^^.;K7)fl-f-*^*&$ <lfclS», 
WW 12 1 coaj^J^i^L 'f WW 1 

2 2<7)di7Jfl-f-* { H i^'OU-pfiM*S<ifc«ffl* r** 'J 

*>. f-^I^BK[3]SS14 0*^H^/K7)T ; -^fi-^ 

^m^j ^ ii/ai^wi^ * y (ch w</^fiw*ji* 

T-^^iElftlfilK 1 4 0*»fc L W<^tf>-5Wfc# 

it, 1 8tc:Ji«JEVo f f # { Effira£it&<r fc 

k*-l». 

[0051] $-c, *$m&mz&^x\$, ztit><7)& 

off (01/^ Br^^frOTT'. V L ( = 0 V ) 
ltwfcv-»T. ttEEMM@Kl6 0ii. Ztie>coW±Vo 

nfcitXVof f COW-^PS-^Jffll-rSJtyxOt^T-ft 
6. ftfrWtcti, «BE«»EI»1 6 tffVHfc 

4-*. ^il^C0«-{t^JStTHP-^ (=VH) S 
L ( = V L = 0 V ) fcR5£3*lfc«EEV o n 
fcWVo f f A J £B^$iii». -r-^feiSft^- 

dto, ^-f^mmx'hht-m^mt^x'b 

t^t'^y, mm. x9-b^xvY 

cr>iLi?±.tf y k nmztt>±&& tttc, ^3e«^-g 
mc^ir^T^y t mmztz-hTtf&Jvi<xm-%x'$)& 

(H4#BB) . 
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[0052] &.T. H4 5r#B?.LT. WOWSm 1 6 
OtCiSSIJffiKOlSm, nJEVon&XVVo f f <7)K 

f f <DK/McRH/C<i, VH£J|ifc:H WOl^Oft/, 
v L £ mz L l^/l- i: vZJ^^tfh h . 

a. x-?s£sjy»rafl 

^-*<BBHBl*lfc;fevvcii. «£E$fl»IHKl 6 0(i. 

o f f Ol^U£42J8l;L.i>. Attfltycli. SeSltffc'&iWI 
■f-LC OM#H U^WTfeS 7 ^ — /WKftOT— **6i£ 
MIBKctJWCJi, lEVon, Vof fttCHW 

7 -/UKrtof'-*ISfflHin(=fcvvai. SEEV o 
n, Vo f ftt^LU^t^S. -f=5r;b*>. -X^E'J 
Cfji^il^fif CSf-5ttffVoniiJ:VVo f f tf> 
vvma*B3g«Bi 1 1 8(cWJD£;ft.fc*§'£-T-£>oT *> „ 
3£flgttlB»»^LCOMfcB*m«il 1 8{;:*t-f 
«EE&aw<;l<£M:0Vi:>5:*fc#>. BSti^h^ 

b. mssxnart 

it. femco^-fffimmzti^xmrn^cv^^vizm 

&£titim^lzmtZ . HSgSr^V^igiJrf-S.*:*^ 

f.LCOM*>'H l^^Tfe S7< — ;W H Cfc V>T Ji V o 
n^LU^/U:. Vo f f JrHl/'OWCtS- 7j\ 3cSt 
-fUBlftfl-^ L C O M#L l^yl/C&S 7 -f —)V Y (CiJ I > 
TteV o n £H V o f f £ L . 

Z(7)t£Mk. mmi 1 0+<0^* Ut=«i**lfefll^-**H 

i^w-C&.g.*^ (-T^-^, ffi*«figi l 8(~mEV 
on#EK!jn$:h.Si§£-) fcli. bsi 1 oz*>-f&m 

Ewmazti* mmi 1 o+^tytcBs&iiifcflre 

*5LU^TJ»l.^ ffl*«gl 1 8(c« 

[0053] a c *mtmmx\t. 7-?mm 

Kx- ^ftiUffiratfc^T^ * v izm&ttitim^zm 
itim^<,z£iTwmtf*>*ymmzti$>£oiz%-o 
x^&, 

[ 0 0 5 4 ] mz. m 1 (=3jr$-7*-*SESIElB3 0 0 
ti. #9-7 r 7-f-;Ub*Cfcvvr. #BBt=S*J6Lfc±8B 
5t'7 h<0PBMT-^3&»feSKBB<0*v*7lH»*» 



M«£*LTV^. x-^^Hi883 0 0Ji, rtSSO* 
VXbLX5-z.htihZ.o<,zti:~>X^h. d^S, r 

-^^ifcrnsssooa^te, <-)\sYmm>z.-if 

^if- * KJE t£ 2 ffl«-^D s A*tB7j $ ft 4 . 
[00 5 5 ] -IdT". ty7^-;l-Ftf«J, 17-f- 
;P FP"9lCl3{tS#-9-7 r 7 4 -^KWS-^TJ) D . r 0 j 

lSfi^LCOMC0P^;ldS^ (:£^±#9fc<fcZ/:£*>T 

2:^(7, CO#'7>'?a><M#£ft&#'7>he£^7':7 
-f-;PK##i: ttfflv^Ttxtv^ x-^^ESS30 

if- ? i: c7)«l^^^^(c«JEE L^^->^->'T-^Sr2 

mm^DstLx&j}-t&. 

[ 0 0 5 6 ] ; h W<JU0 2ttfl-§-D s UBBA 
<^)B#«S6 1 1 8(,Zttl.XWJZV o n 2rEpjn-r.S.f^fflSr 
ML. LKyPc7)2ffl^Ds(iB*F*Ji0B^iiil 1 
8lC^LTmEVof f ^msth^^^thZbt 

tnh. mua. x-^^isisssood^HK/Kofi 

^Ds^'aJ7J$it. Z.<r>t&&\rftvfr<F)'r-'!?ni 14 
al;HK^c07 ? -^ft-t* j ai7J^ix^:i:-r.g.i:- 

uw±HU''^i^!)m#*««a4#i.4fc«>. mwmMi 1 

8t:litEVo n^*EpjD$iXl.cOT'J)?»» 05lcCT^-f 
hXo\z, raf-^^oooo 0T$>^»J*-^tC{i, ^ 

ai7j$ft-i». i<ois». iKBS^B^msi is^ 
it. $.xcr>*ryy <-)VY\,z&\ixw±No f fMo 
ZlnhZt t%&. £fz. raf-^ ! O0OOiTft 
^J*^-W±. -9-7*7 -f S f 0HXX/S f Kcfc^ 
THU^02<im^-Ds^Jli7]$tLi>— TjT. -?-<7)flf2i?D 
■97'7 -f — b' tCfcV vCti L 2 <ifi#D s fr'JiJ 

73$ft&. SiSB^BSS^il 18lCli:. 

^-(-/l/FSf OtJilXSf ltCfc^-ClffiVon 
^Jn^il^— 73 . ■9"7'7 -(-/PHS f 2~~S f 5 tCfc 

V^TtEVof f #>*epjD£*i&. 
[0057] ^r*J. S5(I*-rJ:d(C. -97"7 -;UH 
S f OX'lt. PgMx-^^'O 0 0 0 1 ja±TJbS«^- 

mm?-? timfmizH]/'<.>i-cr>2mm*§rD stf 

aj7j£ix&< > Cft«. J5SLfcJ:5K. H>i^S6^fc(t 

vt h i fflaosi^mES- mtmmizmiFr&fz 

x-^^mill8S3 0 0*^x-^ISfgl!)lH]SSl4 
0lcHi7J$ix«.t>OT'J)l). 

[00 58] f-^^IHl!S3 0 0lZt3^X£j&Ztxtz 
2fflfi#D sli, ^^ifiHIK 1 3 OfcitfT-^ia 
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X\ milZrttXolZ. T-?3m®&3 0 0<,Z*iL 

?fl^> C LYh, Tk^BgaaWUlcoSloS: Mfet& 5-/f 
A/UX LPt, F -/ h 7 D -y rm^lzW h 9U»;9 

[0059] <m&>mz. ±&Ltzmmmmi<zi&z>m 
sm^mmcomtiz^xmBArz. mut. zomn 

[0060] t-r. mmmmm^Lc omu, i y < 

-/H* (If) telcK^HgLT. ttfimffil 0 8lz 
mnZtli. — X*-WW-XDY«. «-^7>f 
-/H^H«i:$M S>^tc*3V^^-f 5^^ft^«l3 
K2 0 0*^ai^$ix?». 

[0061] £«-ffciBi&«^LCOM#Hl^ 

)Vttch \y A-iVY\za>wx^ yyy <—)V*s f o 
^jsigi&mKi 30 (Hi#fi) izmf&fv vrm 

-tCLY^-9^tejM^<fc-5-r. ^tft-^Gl, G2. 
G3. GmtfMttMlWMlZ}i!,j}2tl&. &*5. 117 

[0062] ST. «ifGK G2, G3. G 

12fc*H&*-*j£aE«*GHi, X^-hAVUDY*< 
{£&£*1-fcf£. ? O -y ?{1^C LY*««»t;±*>±^-5 

mLx&jjztih. m-ox. vyy <-)VY<n>mi)t<zz. 

?~h'VlXDYtfm&2i\Xfrl>. T&tfl^G 1 tfft 

o) ifif-fnsamKnotz&tozti&zbt* 

[ 0 0 6 3 ] t*>WX LP<01^3 7 

h (GO) &W&Ztltligr&l,Z'0\^XmiLX?t-& . £ 
•f. JKO^y^/l^LPcOl -y h (GO)* s f- 

^^WiDiiiK 1 4 o t . 7-?wmm\2\fo 

140 (02#H3) ^fcftS^n-y^fl^-CLXCts!^ 
^IsiMtioT, 7-yiHI^Sl. S2, S3. S 

ntf*¥7££%m ( i h) icif^Effiwcm^fts. 

7 yf-«^-S 1. S2. S3. -. Snll -Hx 
•Wl? a y ?fI*f-C L X<y}¥$$Cffl^-f &^*te£ 

[00 64] -IcOgt. 02(C*J(tl.mi<7)9-y^-tl]8Sl 
4 20ti. 7-yf-fl-^-S l^VF** 1 ^-*^^. ±A» 
h®.LX l#S<7>7t3SS8l 1 2h. ^*^®ti.Tl*e 
c7)r-^l 1 4 a fccD3cH(;:*tJE-r!>®Sl 10^ 
2ffifI^fDs £9 -yf-U iKC. 5-yf-fl-^S2£7)S:* > 
WPfcfcWC. i^StX-T l#B<7)7t3S£l 1 2 
fc. £A>£>&i.T 2*1^7-*-^! 14afctf>£Hfc: 



WJE-TSM^I 1 0^2ffift-tD s£7-y^-U Ul 
T. H«£, ±*^Sci.Tl*a<7)^BSi I2i.£ 

iZttlfc-t 1 1 0^2«HS^D s £Jf&7 >y^ 

[00 6 5] .rtU::J: , 3. Blfc:*jvvc_b&»6l 
*ao^3till 1 2fc<^^£#J£^SM^lfi : #<02 
ffifl^Dstf. »l<05-yf-EIK14 20(Cj:OAI«»: 

00(i, mi<7>y-vJ-\simi 4 2 0CJ:l>7y?-<0?'f 
iy^MT, #H3£<OPgpT-?$:2ttft#Ds 

cr^gs lt aj*i-f & . - <mmt . ff«0 5 t ji 

[0066] ifcC 7 O y ^ff-^C L YtfttTtf-i 
X. 7g£m^Gltf£j)ZtLZ>k. HlK*JV^±*»fe 
iC^T l#@<597a6SSl 12*^S?$iX?.^*. SIS^ 

3bsii 1 2 b<r>jzMiztt]m-&mmi 1 o^h^^^'x 

^1 1 btf^XiOb^h. ^MfV-vfim 
C L Y<7);£*>T# 0 tc <t ->t 5 -y f/W L P ^'Jt5^ ^ 
ili.. ^^'/fJ^LP^WJ^'f 
*>7l,zt5^X. ^2<07-y^-lflISS14 3 0{i:. %\<n 
v -y^-HIlS 1 4 2 OlCi: -oT^Ui»:WlC7 -y ■f-Sflfc 2 
(gft-^-D s Sr. WJW-67*-^« 1 1 4 a^^lCx- 
^fl-^dl. d2, d3, d n t 
*. Zcomz. T-7Wil 14b<0#-5rWi7 f -^fi# 

±3&»feRiT lffB<0*B«l 1 O^co^t 'JCIl # 

[006 7] ^£7)#ji^fcMfirLT. Hltfc^ti^ 

1 2 * a to^atm 112k ay^mznm-h 1 «^ 

»2ffi*Ds4« > mi<07'y^-®K14 2 0fciO^ 

[0068] mrafflnass 1 6 o«. H«sia4 \z 

M^Ltzkolz^ IffVonfcWVof f ^CEaS: 

zzx-it. m^mmm^ lcom^hk 

(i. VoniJiWof f ktfcHl/^H:R5&t4J: 

V o f f £ h is<>uzZti?h&M-t&. 

[0069] mmm*mmK m*a^^ 1 1 2 

-r^±>*>. $>&^Sfi^G i ( itS. 1 £ i SmS: 
ifffc-f-m) ^'ai^$ixl> 1*T^3E»H ( 1 H) tz& 
V^T{±. i*S<7)^»l 1 2lZttim-&W%l 1 Oct) 
l^tC*t-r^7-*-^^-§-d l~dn(0f£^t. ( i 
+ 1 ) #@<7)7asKl 1 2fc*tJC-f*B*l 1 0?)l*f 
2fflfl-^D s cTX£JI|K/lft&7 ^yf-t^'Mffb 
Tfi : ^ixl.Ci:i:=5r^„ ^r*5. H*l 1 Ort^t'JK 
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[0070] 7 -r -)l>Yi?W*)mi>*) . 

raWM- LCOMtfL U^UCRIS Lfc«^KJ3 V 

idle. x-^3SM»S^ct5V^T»imflEVon. Vof 
f 1 1> iz L U^HC»J&*-* 1 1 b ? WBM»flS]fc±J 
wai«EVo n^Hl/^U:. Vof f Sr L U*s7WC 

[0071] vicoi otcmmmbtiht&&. m 

*U 0^*3{fl»?BE B H aJiCEP«n$iil.«ff^ov^-C^tt 

m&\$. vm?-?b. mm 1 1 oKfcttsBS 

[0072] 08 CTijcf <fc 5 C %r J t~f~7 4 -)V HfeTiJ 
tt-S»7 ? -^l£iM«irart <H8fctiVvc»a«:ftU:K 

^Ko^-^it^ffatiiTv^AHcrai?^^, mm 

L C O M**H U^VX'h h 7 < —)V H ^T-^ftaMW 
ratcfcUTti. «S®lfflllH]K 1 6 0 (£ J: ottEV o n 
tiJ:tfVo f f fc ^ZWV^MZW&ZtlX^h . 

*>, BSSfcitLTiBEVo nfcitXVo f fWW 

6PSD?ixTv->s^T'*>-5Ti>) , Bsgti*:?*:^*. 
ZtllZttL. ^HBSJHHIfctJVvtfci, «fflN«|a|Kl 6 
0(Ci 0. lEVo nttLl^KC, Vof fliHP^ 
-?-ii-eill5^$^TV^. t£->T. HXl 1 01*3 
* >J H K/K0f|#*<iBfiS$ tlT V -f 3: 

*>fe. 18^«EVon*<QJi)D$ixTV^^ 
£■) KUia*****'*:**-:^ BSrtO^^UlcLb- 

1 1 sicmEvo f f tfmnziix^&m&) izimm 

[0073] mUf. ^gS-fbSMftfl^L C OM#H K 

ivx-fo o , & s mmo&m'T- ? # o 000 ot-j>i>^ 

l=f. msizfKLtzT—zfMzfeotii^ SiSBSrtco^ 
* U fcfi. ±X<7)+r77 4 — /PK S f 0—S f 5 Cfcfc 

jM^^^fcv 1 >TB^*^7i:^l»£7)«t.*>^A. ^SEjM 

mk \ 1 8tc{i«BEvo f f <vh) tfemztih. z 

if- * 0 0 0 0 0 CttlE L T 0 % 1 3: S . 

[0074] 4fc. h&wmommT-ftfo o o o 1 

T'fc&ii^ BStcipLfc^-TVWCttdlS*. ^KB 
i^t'JCIi. OfcitfSf 1 

^za^xuHu^u^m^ti^^tii,-^. ^<r)mr> 



I<^*. t^7>f-;H<S f OSitf Sf 1 (x 
1 1 8tc*fUT®EVon3^Epjp$ii«,. fcfc'U t- 

^iEiixBra^^Tti. 3m<\mmm^LcoMkmm 

m&l 1 8t;:EPin£ixl>tt J EVo nt<DK;H£«0 V 

X'hz>t&. mma*yt%&. ^MEsytuntzts 

^ft. B^«S1 1 8Mi.Wm : $:*>t-?&m&tf 
EPUD$ni». 4fc» t/7^-^KSf 2~Sf 5Kfc 

0 0 0 1 fc»J6Ufell3»«ffi*W*lc-¥-i ^.ix-l. Z 1 1 

[0075]$ i>iz^ hhrnm^mf-st^o o o 1 
ox'hht*. m5izfjkLtz7~-y'Mzftdi&Mk. m$. 

mmft<D* * U ^{±-9"7 r 7 -f-/l^KSf0fcJ:lXSf2 

£>. Z<7)&Mk^ •9"7'7 -f-;PKS f OtJit^Sf 2iZti 
v->Tii. BStESil 1 8t:«LT«EVo n#epjo£*t 

fcitjv^TtiBsg* 1 *^ ttch-*. nmmmizii^x 

IXS f 3 — Sf 5^jDV.T(±B*2r^7i:-r-i.mjE* { Ep 

toZti& . ^if-^ 00010 izttfottz 

9 izm ttzm&mtm t>Kh . 

[0076] mmi^-ftf 1 **- t>tL?zw,^i>mmx 

9 izm itimmtfn hixh . 

[0077] mz^ 3eSSfl»fi-^LCOM#Ll^/U 

^r(e LJtaE&masmfli 1 1 8 \,ztm % ti & . 

JBCEpjn$ix)t«EJ± . ^SK-f bRIMS^ lcom^lu 

&mizmfa&frtf®tiDZti&mmi)mm2ti&u$k. m 
$0&ium±ztL& z t <,z%2> . 

1 0 0 7 8 ] zm r> tc*$mMm,zi% h ^mzmm. 

iZ Xtlli , 17<-^ Y-iPm.W-r-7 -f H S f 0 
~s f 5ic^-«iJ$ii, #-^77 4 I»:h 

?»«EI^)ffiA s SiH9$ix?.. zntztb. 14 
afcj:tfl 14blctt*&$iiST-^fi-^{i, HK/l^ 

tzab^mi^mt^h. zcotztb. mmmm^miz 



(&1)>01-100707 (P2001-101I8 



[00 7 9] "r-f&l 14afcil/l 14b 

£tt&£:fU>T-?fI# (d j fciV/d j ) (±2ffift 

[0080] *SBBBJBfc:;l3ivai, wunrf 
18fc:8ttlrt-4J:$tc3:-*TV**. #^^7 

^•t|5t3t®ES:HlR®Bi(wEpjirrsffilirtrffi (CAT. 
[ 0 0 8 1 ] 09 ( a ) i±, JJefficOffiift^rfeSrffl^Jt 

fimmm&izmuzti. kwt"? i-nswz&^xm 

&Zti&J:5lztc^X^&. 09 (a) iniswc 
LTlASfcib. if 7*7 -r -/H*«0itt&»*J&» 

*>, r—rm&mn&mz?- ? ztitw 
m) iza^xii, 7-?mmmmcr>m£<r>m&.frt>9J± 
mmmmtott z kt*&. 

[0082] zzx\ ^^i^Mtfe^t, 
m%mvm£tmaz-tt&i$r&iz^\ *xmt lx*-& . 

[0083] mxkTiimzvgm&zmnaz-t&fciMzit. 

^<^-h<mifhh. -eLT, zotzMziz. mmiztt 

LX i v4UWBE^i»4-9- 7*7 a -)V H &R 

^f77 4-/UK£tSttS^*'&&<'0T*&£. 
[0084] t Z 09(a) fc^"^^*!-^ 



v ^flffifc H B*Ctt LT EPiirf h Z t WX'% % 

w zzx\ 7-?mmmzmffi?&zt&x'Zti 
\t , i -?wf 77 4 ->v nz&if hn&emmmi $ <*> 
taajif & c: * i. fcft . Ptras * - ttx- 

\,z\msufbh. mm. i^Ltz^wmrHm^za^x 

[008 5] ClixfcfcfU alsSatJKIBfcifcv^li. 09 

(b) c^nac. ?-?mkwm<nm&mzx ^ u 

dfc^r^rv^S. 3nB, 09 (b ) t:«v^T rflffiepjp 

[0086] i&ttiXoiz. mm&zmmz-£&t:#> 
iz&, mmtzttLx£*)'\^^E3mmz j i-zn&y 
7*7 4 —ft/ h . -r , a^^mflE^EPsn ? tih 

x\ iMmn-mkizti^xit. wzQmttmnvm&t: 

ifihr>titf. *mmi&iz&&ijmz£ti&. «eepjp 

-¥-tt#S-^77 -f -/U H ^ fcRttii k tfX'% h<F>Xfo 
[0087] CUM Lfc J: 3 fc, ^H^.m^-S^T 

stciixtf. ^-fmmiiimcomffl&niiamzfflhL, 

izx *) s m&m^cD&mm-itzmm-tz z t * t 
^om&tfb&. ms-rtiis. zmmumzftom&x' 

[0088] B :^2*Jfe^*S 

^wm<r>£<mmt. wmuz7*Lt&\mw 
&<vmfSLkmmx'*>&titb. *<owm*4sK-t&. 
[0089] jiiBfg i mimmizis^xte. 7-?&m 
wsk4mwmtx?mmv o n&xx/vo f t w*. 

£tix^i%&x'h'>xhmm£*7k-i'hn&tfmto 

[ o o 9 o ] 0 1 on. *mmBt,zi& h mmj^mm. 
(cfc(t4B*i i ocr>m&*7f?tmx'h&. ^,01 
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-rs. 

[00911010 fcijcf J: o #HSSJg«Ki3{tl> 
IfllOtlt NANDy-M 2 5tflSi.»htlX^ 
6. Cl<7)NAND>-'-M 2 5<0— *^A73^?i±^ V 
1 2 loaj7J^Cfi^$*lT*>'K «'JCi 
aiflttl^jFAaSft.*. 4fc. NANDf-M2 
5 eOflfctreOAMHF (clir- ^SBH«# D T * 
KLfc«*/DT*«A*S*i&J:aK:ar->Tv^*. NA 

y-h i 2 etfismizsmzti 

xa o . com vrt-? 1 2 6coaj*^tc(s h ^ 

[0 0 9 2] Ztlh<7)by>X5. y >y—b 1 2 3 
i5<fctfl24(±. ^-rflfcHU^Koy-Mi-^^ 

it. by>X* ;is 3 >y-h 1 24£H\ iENAN 

*U b7VXS7-/3yy-M23di, NANDf 
- M 2 5*>Btfjfl»jF>f >^—? 1 2 6 fcfl-l/C K 

[0 0 9 3] ±l5miHS^®^fcv^{±. 

J&bOfcJfctT. IffVo njsMVo f f <9K;U£ 
W£MW®&1 6 OlctoT^i-Sffi^a: Lfc. .Til 
£*fU *«S»S(ci5V^T{±, 01 lfc^idK, 
mEV off ti^cSYLIBlSfi-^L C OM b m-<7)U^>U 

[00 94] HI O&iimi 1 t«BLT, J: 

leasi i o^mmmmi 1 8cepsd$^i»«je(;o 

a. T-^IBSWia 

■r-^Kay«iiirtttj^-cttf t --^K2i^DT*»H^ 

^fcSr&fcib, NANDt"' — h 1 2 5 CD— -ftcoAfllQ 

? i 2 i teifcttSfufc.aJrttff ) tv^ii^^^i/cofi 

^#>A*£il&*H;:W£>^-?\ NANDy-M 2 5*> 
6ttHl^uoe-9#a}a3*i4. Z<r>ti#>^ by>x 
^ vissV-y-b 1 2 4<7)^#;ryt3r&a>^ 

fin 1 8wi«ftvo f f tfmaztih. zzx\ 01 

L C O M b m t W<JU b ~> x v ^ *» 



b. imm&m 

immmwi. 01 l^mk^nttzsmaz 
a^xn. ^^'j^zm^tifzmmzmtxm^&i 

1 8£*tLT«ffiVo nttdtVo f f j&fffijiiSfu ffi 

[0095] ^MBayHRUC*SV^Ttt. T^IEiMfi-il-D 
T^Llx^fc^rSTt*, NANDy-M 2 5CD— ^ 
OA7JSg^t:A7J SixS^/D TJiH l^Ufc 

(01 l#gg) . dtfDfgJH, >(WW12 l^m^jfi 
^•Srl-^SSSL.TtflWNANDy-M 2 5*»4>aS 

tzW& (f 'Srfc-fc, <i 1 2 lcoaj^mWHl^ 

</k ^ yA-^ i 2 2^aj7Jfi^-* < L^;wc«»$ 

ilTV^*-^) , NAND^-h 1 2 5*^IJLW 

-M 2 3^*^Vi:^S*^, M^«fiil 1 81ZIZ 
nEVon&maZtl$>Zbb*&* ZZX\ 01 
vkLtzXolZ, «ffiVon«3£8UtJg»m-^LCOMt 

[0096] — :S\ 'JlCLl/^c7)fi^#iX^iX 
("f >f 1 2 lcOtiS^fiWLP 

y^N'-^- 1 2 2^ai^lft-§-* I Hl-^;KC^$ 
ilTViS^) . NANDy-h 1 2 5*>A>(iH^/P 

-hi 24^A^>fc^§*>4>. I«ttll8t:ii 
«Ev off *fQttn§ jxS i b b %h . ±M Ltii. o 
tc, lEVof f \i£.mtt8mgE.LCOM<r>\s'<jVb 

[0 09 7] dOidtc. *a3tJK»fcfeUTfci:, r- 

txmmtfi*>'/*ymmzti& zbbtch. z<rm 

B^mSl I 3*\cr>mmKb<r>miM&. ±3E»1*« 
[0098] dcoio^, ^SfcJgJgtcioTi,, ±fe 

^ i mtmmb mutmmtm t>tii>. ztz. ±mmm 

m*>0tc|5l»LT 1 7 -r-;uh'i*itfc^TMJgtlffiv 

o nfc«tLfvo f f <vis<)U£wmz_&<iimtfh^t: 

EVo ntiXX/Vo f f«l/'<.;l/5:«il, ! ®^u 

b tfX'Z h b v >3 f (J S . 
[0099] C : ^JggS 

^<i$> < ^T'tCT^T'$> 0 , ±.SMWfflmiz*i LX 
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[oiooi <&&mi> 
( 1 ) Sl« 

JJBISlHi&BfllfcfcVvtli. 7*-*l£i*»3B£:*Hvt 

fcv^TH#2r«fc*yfct-4idfcUt:t>J:v%. OT. 
H12£#HILT. ^cO^^mBEVontSit/Vof 
f««fl!tlBW-i. *.®«C*3tt4«£EVo n 
tJiWo f f coi^/l^ffc^EHHi, 121 24>cO 
(a) *>*iH3j":3ft.T^4. 
a. T-^SS3HJffl^rt 

7-?mmmmni,zt3^xit. n&&m\B\mi 6on 
o f f cow<-;u£wmz.&. mtmizit. isammmm 

fLCOM^Hl/W*l> 7 -f — /H*fc:tJlvni, « 
IVon, Vof ffctCL K/MC-f 4— 2k ^SE-ft 
eajjfi-^LCOM^'L^'<.;P-C&47 -/l/h'lciSWf 
11 tlVon, Vof fttCHl/^itl.. £0 

^MB»JBBIrtfc:*$v>Ttt, «E$fJfflilHlSI 1 6 011 
U fcr»a**ifefB#fcJ6 t"C B»£ * V* 7WSst 4 
ftW«Efr*B3ft£EMJIl£*i.4 J: o SEV o nisitf 
vof f *«»ii4. ft*Wi:ll £»fLJ§B»)fI^-LC 

OM#*HW<;l^T"£>4 7 -f — ^FtCfc^TliUfEV o n 
StLK/Mc, IEVo f f 5rHK;Hc-T4— * 
sfi-fUEiSff-f- LCOM*5L W<Jl-X'3b Z>7 4-)V Y Cfc 
Vi-CtimEVonSrHl/^K^ tffiVof f^Ll/^ 

icjs t x wmw* ywm $ii4 <r 1 1 =&■ 4 . 

[ 0 1 0 1 ] d.LT\ *MK(c*$lrVCtt. x-^i^M 

mza^xmimzmmzxy t-t&tztb, \7<-a> 

^"tmEVTH 1 k m tfrZix* *) t /h* < 3:4 J; 3 (c 

7 r -^«iiawra«ofts^&»^r4^*«*4. ^ 

T\ 17^ -;PH(*jc7)f-^?SiM»!rai;ii«t4«BE^ 
ffi*K ±iaSJEVTH 1 L< 3:4 «t o £Rj£Lfc* 
±1B^ 1 W5fi^^fctt4-9-7"7 -r HSf 
0 (tffVTHl tfflS-T4l^&«ESrB*^i-#4 

*§**$:<: 3:4. — 2k 1 7 -f -^HrtO^-^SKiM^ra 
Jc*j»*&*EE9B»fltt«. ±IE«ffiVTH 1 J: •) fc/hS < 
3:4 J: 3fcRjeLfc«£fcU\ tffVTH 1 fc£iS«E 
*#l35&ffik omcffl ^4mE5r-9-7*7 4 -;H<S f Ofc: 



CO 102] (2)Sg2ca©8l 

±se* i mtmmiz&^xi^-f&mmmiz^^xw 
mzmzj-yft&xdizi., ±xmicommzt3^x 

tii. lOC07-f-/l/KrtCi5V>t. -9-7*7 4-/H>'S 

f o~s f 2ftcr>T-?&mMSlz}5^XlZWm : £*> 
kU t/7-f-^FSf 3~S f 5^t-^Kj*W 
iatfcv>T{±B»Sr^-7k-r4«fc?^LTi.a;v\ £0 
i§£-cDflffiV o nfci:tA7 off W<JVg.1t0MF?i 
012 ( b ) IC^rf „ 

[0103] SSK'ffcBlHt^LC OM#Hl/W*l. 
*£\ lillltci^-rid^, -9-7*7 -f-;H*S f 0—Sf 
2rt»-5*-^*eaB«BIK*JV^'CI±. IEVo n, Vof 
f kttLk'*.;UciS^$ix4„ ftoT. -9-7*7*-^ 

HSf o— s f 2ft(r)7-?immfflzt5\ l *xte. mm 
frothy izm&tntzm^m ^itico v*<.)vx'fo 4 

KBftbfe-f . Bf£fi:tyk3:4. R&K^-ffclBIMI^ 
LCOM**Hl^'<;i,X'$)4^-. -9-77 4 —)V H S f 3 
-Sf SrtO-r-^KiaWBlCtJV^Ttt, IfEVon, 
Vof f kUzHU^MzWtM^tli>. Sit> "9-77 
4 -IVY S f 3~S f 5rt<507*-^'£MWrffJ^*5^T 

T"S>4*HcHf]i54 5 -r> B*(^7k^r4. -2r. 2cffi-ft 
BIWg-ti-LCOM#L^Wc*[J»fc)->fe*&fc:li» -9" 
77-f-;l^FSf0~Sf2 rt^7*-^teiM»ira^fcV-> 
-C(i*EV o n % V o f f k t,tCHl^'<;H;iS't^^4 

tz#>. ^mamz&^xiimmtfxytKh-?}. -9-7 

7 -f-;l/HS f 3~S f 5l*lc07*-^eillffira{c:*5V^T 
(ittftVon, Vof f kt(CLW^;UCiS5t$ix4^ 

mmmzz, uwt'j futft^ce t x 

3T>-^7igi!j$ii4^«i±ie#'ilSte^*Sk B«T*4 . 

[0104] ^mmizxixtf , 0ii.tr. T-'-^tem^ia 

Cfcv^B^5r ^-7 t-f 4-9-7*7 -f-;Wh*k . t-^« 
jM«8l*afct3V^MSSr3rvfc-r4^7*7 -;UHk «rig 
a^SISWiikteJ: 0. 1 ? -t-^Yiz&n&r—? 
m&mmza^msmmm. jdSL^wEVTH 1 

k^Lv^ffi (4fcti£iHcifiv^i) k^r4i 
4£k* i T'f&4. ;5U^tt. «EEVTH ltffl 
^tmtoWKiS'iL 4^^-9-77 — K S f 0 
£k 17-f-;l^b'P l 3tc^-ti:4^S*' : 5r< : 2r4. ^rfc. 
laLfcMtfcV^li^ ^i-4-9-77 ^-;^Sf0 
~Sf 2. H 7 -i-)VY Sf 3~Sf 5«li. 

K Lfc*'. dtL^FSt-T. 0iJi.i3-9-77 4 HSf 
0. Sf 2t>«J;y'Sf 4^<?)f-^f2iraCfc^tli 
BfgSr^-VtcL. -9-77-f-^HSf 1, Sf 3fcJ:l' 
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[oio5] (3)m3<7)mm 

9im.iimMz}}^xmzMm**>b-r hzt&x'Z 
miz&^x^Ltzmi o k&m-t&&mz^xnm- 
[0106] mmitZK-? i a xgffimiz&if&mm 

1 1 Oti buSBI OK^LfcBigl 1 OttiMLX. 
NANDy-M 2 5t6Z.V4 >^-9 126<Dffi6i<r> 
frfittm**.. NANDt'-M2 5<0- 

*tfOA^^«±-f y^'-^ 1 2 2<F>\H>j)%lrF-\ l Zfflgt1$tl 

xa*). **vizm&£titim^tfAj]Zti&. 

NANDy-M 2 5c7)fl!l^A^SSF?WiT-^tei* 

IZ%-jX^&. — NAND^r'-M 2 5^ffi^Sg^ 
(i h7yxS7j/gy^-M 2 3i>i:lX-f>'A-? 
1 2 6lzmWiZti-X^&. ZO)-i»<.—9\26(r>\S!>ji 
h7>X$-yi/3>y-bl24lZjmZiXX 

[ 0 1 0 7 ] #li«{cfctt&#«#tf)jyW<J : 5:^ 

a. T-*tei3l»lia 

^tWcMANDy-M 2 5W— *OA*SSg^ 

ffiGfrOA**?- (-T^*.. 4 V^-9 1 2 2(C«^$ 
*lfcAa#F) iZ^-ftlcois^wm^tfAJiZtL&fr 
tcW*>^-f, NAND^'-M 2 5*^(iHU-^l^c0fi 

1 2 3co^*3j->t^:l)A^. B*«iil 8fc(±mEV 
o ntfmtnZtlh . IffVonli. $%fURtt 

^m^tix-x^hMzmh^-r. wm±*>t%:s>. 

b. ^teiMjaia 

tfthtztb^ NANDy-h 1 2 5£7)— *<7)A^JS^(C 
AA^ill-flf/DTiiH^t^. i<0lt», N 
ANDy-M 2 5)l>^iiiMfli ^A-? 1 2 
2<aatfj«#£w^E«Lfcfi#i:$r4. gtmiz 

>-/-\-^ 121 cotB^jfi-^-^HU^. 4 yA'-^ i 

2 2<oa^«##Ll^;WC«#$fc.T^&^) . N 
AND dr— h 1 2 5*>^«HK/K=0fl^tti^$^ 



•6. Cl<7)Jg*- b7^i7/ 3 yy-H23<0W 
=^>'i: 5 5r^.*^^>. BfStmffil 1 8K(ifBEVo n*>'EPjD 
^ftS-It tiiSiai lt^Utid 

mflEVon{43eS[-(biaWi^LCOM$-RSBL7t^ 
^T*4fc«>» B^ti^yt^r-S. — .xtyfcL 

1 2 l^ai^Jfi-^Ll^/K -< yA'-? l 2 2<7)£fJ7J 
fl^#Hl^WC«ft$ftT^.g>*§£-) , NANDy- 
h- 1 2 5*^{4Ll/^tf0fl-^*<aill§tll). CCO^ 

-i >J*-9 1 2 6 ZitLXHW<.)Wm^tfm&Z 
tllhy>X$.-y^ 3 yy-hi 2 4 yt%h 

frb. mmvM lis ntsmfEv off tfepmznz z 
tttch. ievo f f isaasflaawi^LcoMtR 

[0108] zcdz. o *jwkc*j waa, f-9%. 
mmmiza^ximmit^z^yt^^tt t>iz. im 
mmnztmxitx^v iz&&& titzm^zm txmm 
^y/^ywm^Kh^thtsih. tea, \7<-)v 
ma7-?mmi3izt$v&&Emtomiz^xte. 
±sam i ojmiz^Ltig&b mm^ftx-m.&rtnf 

[0109] Mi&mtmmts £ z/^^mm^ ttzj: 
oiz. T-f&imfsiz&^xiiwmzxy-f&zoiz 

LXh^y-thXoizLXhX^.Wii. lo«ty7 
<f -)V H ict>v>T . t- ^<BJU«iafc:*s v fix ^ y tc 

- 9 mmmzte ^T^^ey tc»a* iifc«#t:j6 1 1 

[0110] <^^2>±i2#Hife»®fct3V^T{4. 

-f -Ji-Ytz&^xwmizmnzix&mm&iz 
<7mi®mzztiizm^ii&i><7)X'te%:\ l \ mta 1 y a 

-)VY*3 2m<Wr7-7 4— ;WHSf 0~Sf 3 1£# 
WL» t7"7-f-/H«Sf 0 (SEVTHltCfflS-fS 

«EH$!H15-EPi!«rr^ t&xnw? 4 F ) fiW<W 
y7-f-;PHSf l~Sf 3 l^^ft$-|H|t(cL-CiL 
J:v>. 01 <rco*^W7'7-f-;l/H#-^*5J:^ 

pgi«T-^fc. 2mm^D s be>$mzm*rr&7—7' 

iVX'hh. ^-^^0883 0 0 HHtc^-r^-T" 

mrn¥-9izstitti2im^D stm* 

L, T-^IMHttHW 14 014. ^»2ffl(l-^^x-^ 
K(c*sv^T-r-^ea»iBlrt{iB**jJ-7t:U <±3KS 

y^-^WUrri) ii d iz-tti&J:^. Z0)£ot,zLXi>. 
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coin] <mi&m<D£mm>mz. ±MLtim 

01 5fcitf01 6£#S$LTi&Bfl-?-&. Cl^-C\ HI 

5 msute^s i o o ^ffi^^^-TTBHT'*) o . 

01 6ti. 01 5Ci3W-&A-A' ^OBrM0-C'S>l.„ 
[0112] .I*tfe<7)0C^£ix4 J: 3 fc, 

si o on. wmnmi 1 8&twi££ix*:*^s*K 

1 0 1 1 , ttfattfii 1 0 8&E^j£$ftfc*fl*l£« 1 

0 2i;#. 5VHCv-;H^l 04C«t-oT— 5g<?)H0£Sr 

4. ^KtCti, ^- 0 4lc(iWX^* i ft 
ot. ii*^LT«EAl 0 5*^A$n^. «±*f 
K<k9ftik£;h.4^\ iit&^tcfc^fcMWfSivC 
^4. 

[0 113] HT. 0 Hi, _k»LfcJ:3 

s^tt:**. #rmaHEio2tt. #5 

x& f *» fe«j£S *i4 <0"C«IBT** . 
[0114]?T, m^SM 1 0 1 iZti^X. is- Wf 

1 0 4iOrtfflO*^^ffl^l 0 1 atftfHHfStSfcti. jg 
3t|gl 0 6#l£(tfe*rO->4. .ItfOjgftffill 0 6* s ^j£ 
£ft.4«i£l*]<0d ^, «W1 3 0 aWi^^iEiftHJSS 
1 3 o #&j&3*u ^-t.MHOa izteT-?Wm 

6ii, ^cnwm.zm^tihwmmmz^^M^ho) 

*B&jh 1/0*4. CtOii^lKl 0 6t:ti, ttfimnio 

Xttl 1 8co«BE^EPjD*«i:|alt«*«®t^^. 
[0 115] *f«filO lfc*5VV£\ T-?m 
iBttEKl 4 0A*ffiM£il4«i$l 4 0 a*H!T'S>-? 
T . S/-il4f 1 0 4 fclHTfcfR* 1 0 7 Cli. 

Mj-t&mOLttt^X^h. 
[0 1 161-^r, 0 2<r>ttfo¥Mkl 0 8 

(j, s«&^#£fcft&4SS<od*>. ^<tties 

i o i iz&ifz&tm i o eiixx/mffim-tm. 
fm%mmtfmt>nx^&. -rtch-h. ^mumm^ 
LcoMti, m^mmi o i izWit,i-t>titimffiffi = F*-ft 
lx. m%mio6i,z. #a«?r/rLT«itim 

fi|10 8(:, %i\?ixQmZflh 1 fof&hti:'>X^&. 

[01173 mnz, ttftmm 1 o 2ut. wM±*m 
mio ovmmzmix. mux. wmtchtus* & 
nz. xhy4y°tt*?. b7^ry^« 



ti, ffltfcf. f&^f 4TO:/'x?*cr>5-f hW7£ t 

tz. wm.<w$&, ooK3t*r«m»R 
tt^n*. <^^.t, aimHRioifciifWrtiaHRi 

0 2 O^BBBJfcBfcti > ZtLZ'tmfettfa IZyt'y? 
(0**B&) * 5 l&f7fe:M4. tat'U ?aai 0 5 t L 

■c. &ft?wzmmt Lxtt&zttiihft^Ffrmmm 

[0 118] <*<0ft>*fc. WeBBfefc^Ttt, « 
^3t^H £ fiJ£-r ^« 1 0 1 £¥i£ttffi£i: 

1 16*. «»iBK<oawatfpsr*r*, mosifet 

*^»K1 0 1 £, tf7X s &GM%t'cOjEikmmWLb 

1 0 1 fcLT*P!*«£fflv 4. 
[0119]$ feC tTJi, jfcRiOK 

xi/?bD^S*7-fcy^f : f (EL) ^rif^ffl 

t&T*4. *» H J«i> laLfcHiSkSMKO 

«j£^^rr4€^3^Jis, wc. *>$.tM*y<n2 
mw%$ttZ'+f?'sm£Ri^x . mmwtt*inonmjt 
¥ms&-?^xi,zmm' ii si£X'h&. ±te#»&g 

. 3S8tfl«IWS^ L C O M * 1 7 4 -)V m 
izU'OU^L. & H H H«KttSEJ£#**MD£ii4WS£ 
®&-fZ>£dl,zltzi)K m&ft&ttnt LXlMLtzX. 

hn^S^-y-fe^Xfl^SrfflV^^-Wi. COJ; 
d fc368BBIW-4«e9«i i flrV^. 

[0120] Kn^m&y&iz. i&LtMB&t**: 
tm^m^mmzm^m^< ^mz^xwm- 

4. 

[0121] <z<r>\ ■. tu~Jx.7?>£~f. mtmm 

x^^t;oV^Tl»BB-r4. 01 7ti, dWOv-'x?? 
<Dlij££*-t ; ¥-ffi0t'#>!> . ^<?50^$ix4 i d 
7Dyi^^ 1 1 OOrtgPWi. (H3tTOSSl 1 1 0 

fSBHJIBI 1 1 0(3fcV->T. 5^71 1 1 2 

3t*i. 'J7W^11 1 4£i4RltT'BmT&3tmi: 

^r-oT. ll^yf/l/-?l/yXl 1 2 OfcAltr 
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CLAIMS 



[Claim(s)] 

[Claim 1] Receive the gradation data of each pixel for one screen for every field, and these gradation data are followed. 
In each of two or more subfields which are the drive methods of electro-optics equipment of performing the on-off 
drive of two or more pixels respectively equipped with memory, and divided the 1 field According to the 
aforementioned gradation data, generate the data signal which directs impression of the voltage which makes each 
pixel the voltage or OFF turned ON one by one, and it writes in the memory of each pixel. The drive method of the 
electro-optics equipment characterized by impressing voltage according to the data signal concerned to each pixel at 
least after progress of the data transfer period which is a period when the writing of the aforementioned data signal is 
performed to the memory of all pixels. 

[Claim 2] The drive method of the electro-optics equipment according to claim 1 characterized by impressing either of 
the voltage which turns OFF the voltage which turns ON a pixel, or a pixel regardless of the data signal written in the 
memory of each pixel during the data transfer period in each subfield to each pixel. 

[Claim 3] each of two or more subfields which are the drive circuits of the electro-optics equipment which drives two 
or more pixels which received the gradation data of each pixel for one screen for every field, were arranged 
corresponding to each intersection with two or more data lines and two or more scanning lines according to these 
gradation data, and were equipped with each memory characterized by providing the following, and divided the 1 field 
The scanning-line drive circuit which supplies the scanning signal which enables voltage impression to a pixel from the 
data line one by one to each of the aforementioned scanning line. The data-line drive circuit which supplies the data 
signal concerned to each data line to write in the memory in each pixel while generating the data signal which directs 
the impression of voltage carried out to the voltage which turns ON a pixel, or OFF in each of two or more 
aforementioned subfields one by one according to the aforementioned gradation data and supplying the aforementioned 
scanning signal. The armature-voltage control circuit which controls the voltage impressed to each pixel so that the on- 
off drive of the pixel is carried out at least in each of two or more aforementioned subfields according to the data signal 
written in the memory of each aforementioned pixel after progress of the data transfer period which is a period when 
the writing of the aforementioned data signal is performed to the memory of all pixels. 

[Claim 4] The aforementioned armature-voltage control circuit is a drive circuit of the electro-optics equipment 
according to claim 3 characterized by a pixel controlling ON or the voltage impressed to each pixel to become off 
regardless of the data signal written in the memory of each pixel during the data transfer period in each subfield. 
[Claim 5] each of two or more subfields which are electro-optics equipment which is characterized by providing the 
following, and which has two or more pixels which were arranged corresponding to each intersection with two or more 
scanning lines and two or more data lines, and were equipped with each memory, and divided the 1 field The scanning- 
line drive circuit which supplies the scanning signal which enables voltage impression to a pixel from the data line one 
by one to each of the aforementioned scanning line. The data-line drive circuit which supplies the data signal 
concerned to each data line to write in the memory in each pixel while generating the data signal which directs the 
impression of voltage carried out to the voltage which turns ON a pixel, or OFF in each of two or more aforementioned 
subfields one by one according to the aforementioned gradation data and supplying the aforementioned scanning 
signal. The armature- voltage control circuit which controls the voltage impressed to each pixel so that the on-off drive 
of the pixel is carried out at least in each of the aforementioned subfield according to the data signal written in the 
memory of each aforementioned pixel after progress of the data transfer period which is a period when the writing of 
the aforementioned data signal is performed to the memory of all pixels. 

[Claim 6] The aforementioned armature-voltage control circuit is electro-optics equipment according to claim 5 
characterized by a pixel controlling ON or the voltage impressed to each pixel to become off regardless of the data 
signal written in the memory of each pixel during the data transfer period in each subfield. 
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[Claim 7] each of two or more subfields which are electro-optics equipment which is characterized by providing the 
following, and which has two or more pixels arranged corresponding to each intersection with two or more scanning 
lines and two or more data lines, and divided the 1 field The scanning-line drive circuit which supplies the scanning 
signal which enables voltage impression to a pixel from the data line one by one to each of the aforementioned 
scanning line. Providing the data-line drive circuit which supplies the data signal concerned to each data line while 
generating the data signal which directs the impression of voltage carried out to the voltage which turns ON a pixel, or 
OFF in each of two or more aforementioned subfields one by one according to the aforementioned gradation data and 
supplying the aforementioned scanning signal, each aforementioned pixel is a pixel electrode. The counterelectrode 
which countered the aforementioned pixel electrode. In each of the opto electronics material pinched by the 
aforementioned pixel electrode and the counterelectrode, the memory which memorizes the data signal supplied 
through the aforementioned data line by giving a scanning signal through the aforementioned scanning line, and two or 
more aforementioned subfields The selection circuitry which chooses one side of two kinds of voltage according to the 
data signal written in the aforementioned memory after progress of the data transfer period which is a period when the 
writing of the aforementioned data signal is performed to the memory of all pixels, and is impressed to the 
aforementioned pixel electrode at least. 

[Claim 8] The selection circuitry of the aforementioned pixel is electro-optics equipment according to claim 7 
characterized by choosing one side of two kinds of voltage regardless of the data signal written in the aforementioned 
memory during the data transfer period in each subfield, and being impressed by the aforementioned pixel electrode. 
[Claim 9] Electronic equipment characterized by equipping any 1 claim of claims 5-8 with the electro-optics 
equipment of a publication as display. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to electronic equipment at the drive method, 
drive circuit, and electro-optics equipment row of the electro-optics equipment which performs a gradation display 
control by PDM. 
[0002] 

[Description of the Prior Art] Electro-optics equipment, for example, the liquid crystal display using liquid crystal as 
an opto electronics material, is widely used for a display, a liquid crystal television, etc. of various information 
management systems as a display device which changes to a cathode-ray tube (CRT). 

[0003] Here, conventional electro-optics equipment is constituted as follows, for example. That is, conventional 
electro-optics equipment consists of opto-electronics-material slack liquid crystal with which it filled up between the 
pixel electrode arranged in the shape of a matrix, the element substrate in which a switching element like TFT (Thin 
Film Transistor : TFT) connected to this pixel electrode etc. was formed, the opposite substrate in which the 
counterelectrode which counters a pixel electrode was formed, and both [ these ] substrates. And in such composition, 
if a scanning signal is impressed to a switching element through the scanning line, the switching element concerned 
will be in switch-on. If the picture signal of the voltage according to gradation is impressed to a pixel electrode through 
the data line in the case of this switch-on, the charge according to the voltage of a picture signal will be accumulated at 
the liquid crystal layer between the pixel electrode concerned and a counterelectrode. Accumulation of a charge [ in / 
the liquid crystal layer concerned / considering the switching element concerned as an OFF state ] is maintained by the 
own capacitive, own storage capacitance, etc. of a liquid crystal layer after a charge storage. Thus, each switching 
element is made to drive, and if the amount of charges to store up is controlled according to gradation, since the 
orientation state of liquid crystal will change for every pixel, concentration will change for every pixel. For this reason, 
it becomes possible to indicate by gradation. 

[0004] Under the present circumstances, since some periods are sufficient as storing up a charge in the liquid crystal 
layer of each pixel, while choosing each scanning line as the 1st one by one by the scanning-line drive circuit By 
composition which samples the picture signal of the voltage according to gradation to the data line which chose the 
data line one by one and was chosen [ 2nd ] as the 3rd by the data-line drive circuit in the selection period of the 
scanning line The time-division-multiplex drive which communalized the scanning line and the data line about two or 
more pixels is attained. 
[0005] 

[Problem(s) to be Solved by the Invention] However, the picture signal impressed to the data line is the voltage 
corresponding to gradation, i.e., an analog signal. For this reason, since a D/A-conversion circuit, an operational 
amplifier, etc. are needed, the cost quantity of the whole equipment will be invited to the circumference circuit of 
electro-optics equipment. Furthermore, since it originates in properties, such as these D/A-conversion circuits and an 
operational amplifier, and heterogeneity, such as various kinds of wiring resistance, and display nonuniformity occurs, 
there is a problem that a quality display is very difficult, and it becomes remarkable when performing a high definition 
display especially. 

[0006] The place which this invention is made in view of the situation mentioned above, and is made into the purpose 
is to offer the electro-optics equipment in which a quality and high definition gradation display is possible, its drive 
method, its drive circuit, and electronic equipment using this electro-optics equipment further. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the 1st invention receives the 
gradation data of each pixel for one screen for every field. In each of two or more subfields which are the drive 
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methods of electro-optics equipment of performing the on-off drive of two or more pixels respectively equipped with 
memory according to these gradation data, and divided the 1 field According to the aforementioned gradation data, 
generate the data signal which directs impression of the voltage which makes each pixel the voltage or OFF turned ON 
one by one, and it writes in the memory of each pixel. The drive method of the electro-optics equipment characterized 
by impressing voltage according to the data signal concerned to each pixel at least after progress of the data transfer 
period which is a period when the writing of the aforementioned data signal is performed to the memory of all pixels is 
offered. 

[0008] As a result of carrying out PDM of the impression time of the voltage which turns ON (or OFF) a pixel in the 1 
field according to the gradation of the pixel concerned according to this invention, the gradation display by actual- 
value control will be performed. Under the present circumstances, in each subfield, since what is necessary is just to 
direct ON or OFF of a pixel, a binary signal (namely, H level, L level, or the digital signal that cannot be taken) can be 
used as an indication signal to a pixel. Therefore, in this invention, since the impression signal to a pixel turns into a 
digital signal, as a result of stopping the display nonuniformity resulting from heterogeneity, such as an element 
property and wiring resistance, a quality and high definition gradation display is attained. 

[0009] In addition, in this invention, it uses in implications called the period taken to form the raster picture of one 
sheet in a horizontal scanning signal and a vertical-scanning signal a horizontal scanning and by carrying out a vertical 
scanning synchronizing with the 1 field. 

[0010] Moreover, according to this invention, after a data transfer period passes at least, either of the voltage which 
turns OFF the voltage which turns ON a pixel according to the data signal written in the memory in a pixel, or a pixel 
is impressed to each pixel. For this reason, since the period which carries out the on-off drive of the pixel according to 
a data signal can be set up regardless of the length of a data transfer period, the image display of high gradation 
becomes possible. 

[001 1] In addition, in this invention, a data transfer period means a period until each data signal is written in to the 
memory which is all the pixels for one screen, after the writing to one pixel of the aforementioned data signals is 
started. 

[0012] In one mode of this 1 st invention, either of the voltage which turns OFF the voltage which turns ON a pixel, or 
a pixel regardless of the data signal written in the memory of each pixel during the data transfer period in each subfield 
is impressed to each pixel. 

[0013] The 2nd invention receives the gradation data of each pixel for one screen for every field. According to these 
gradation data, it is arranged corresponding to each intersection with two or more data lines and two or more scanning 
lines. In each of two or more subfields which are the drive circuits of the electro-optics equipment which drives two or 
more pixels respectively equipped with memory, and divided the 1 field In each of the scanning-line drive circuit 
which supplies the scanning signal which enables voltage impression to a pixel from the data line one by one to each of 
the aforementioned scanning line, and two or more aforementioned subfields The data signal which directs impression 
of the voltage which makes a pixel the voltage or OFF turned ON is generated one by one according to the 
aforementioned gradation data. In each of the data-line drive circuit which supplies the data signal concerned to each 
data line to write in the memory in each pixel while the aforementioned scanning signal is supplied, and two or more 
aforementioned subfields So that the on-off drive of the pixel may be carried out at least according to the data signal 
written in the memory of each aforementioned pixel after progress of the data transfer period which is a period when 
the writing of the aforementioned data signal is performed to the memory of all pixels The drive circuit of the electro- 
optics equipment characterized by providing the armature- voltage control circuit which controls the voltage impressed 
to each pixel is offered. 

[0014] This 2nd invention embodies the 1st above-mentioned invention as a drive circuit of electro-optics equipment, 
and does so the same effect as the 1st above-mentioned invention. 

[001 5] In one mode of this 2nd invention, a pixel controls ON or the voltage impressed to each pixel regardless of the 
data signal written in the memory of each pixel to become off during a data transfer period [ in / each subfield / in the 
aforementioned armature- voltage control circuit ]. 

[0016] In each of two or more subfields which are electro-optics equipment which has two or more pixels which the 
3rd invention was arranged corresponding to each intersection with two or more scanning lines and two or more data 
lines, and were respectively equipped with memory, and divided the 1 field In each of the scanning-line drive circuit 
which supplies the scanning signal which enables voltage impression to a pixel from the data line one by one to each of 
the aforementioned scanning line, and two or more aforementioned subfields The data signal which directs impression 
of the voltage which makes a pixel the voltage or OFF turned ON is generated one by one according to the 
aforementioned gradation data. In the data-line drive circuit which supplies the data signal concerned to each data line 
to write in the memory in each pixel while the aforementioned scanning signal is supplied, and each of the 
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aforementioned subfield So that the on-off drive of the pixel may be carried out at least according to the data signal 
written in the memory of each aforementioned pixel after progress of the data transfer period which is a period when 
the writing of the aforementioned data signal is performed to the memory of all pixels The electro-optics equipment 
characterized by providing the armature- voltage control circuit which controls the voltage impressed to each pixel is 
offered. 

[0017] This 3rd invention embodies the 1st above-mentioned invention as electro-optics equipment, and does so the 
same effect as the 1st above-mentioned invention. 

[001 8] In one mode of this 3rd invention, a pixel controls ON or the voltage impressed to each pixel regardless of the 
data signal written in the memory of each pixel to become off during a data transfer period [ in / each subfield / in the 
aforementioned armature- voltage control circuit ]. 

[0019] In each of two or more subfields which are electro-optics equipment which has two or more pixels which the 
4th invention was arranged corresponding to each intersection with two or more scanning lines and two or more data 
lines, and were respectively equipped with memory, and divided the 1 field In each of the scanning-line drive circuit 
which supplies the scanning signal which enables voltage impression to a pixel from the data line one by one to each of 
the aforementioned scanning line, and two or more aforementioned subfields The data signal which directs impression 
of the voltage which makes a pixel the voltage or OFF turned ON is generated one by one according to the 
aforementioned gradation data. While the aforementioned scanning signal is supplied, the data-line drive circuit which 
supplies the data signal concerned to each data line is provided, each aforementioned pixel The opto electronics 
material pinched by the pixel electrode, the counterelectrode which countered the aforementioned pixel electrode, and 
the aforementioned pixel electrode and a counterelectrode, In each of the memory which memorizes the data signal 
supplied through the aforementioned data line by giving a scanning signal through the aforementioned scanning line, 
and two or more aforementioned subfields At least after progress of the data transfer period which is a period when the 
writing of the aforementioned data signal is performed to the memory of all pixels The electro-optics equipment 
characterized by having the selection circuitry which chooses one side of two kinds of voltage according to the data 
signal written in the aforementioned memory, and is impressed to the aforementioned pixel electrode is offered. 
[0020] This 4th invention also embodies the 1st above-mentioned invention as electro-optics equipment, and does so 
the same effect as the 1st above-mentioned invention. 

[0021] In one mode of this 4th invention, during the data transfer period in each subfield, the selection circuitry of the 
aforementioned pixel chooses one side of two kinds of voltage regardless of the data signal written in the 
aforementioned memory, and impresses it to the aforementioned pixel electrode. 

[0022] This invention manufactures or manufactures above-mentioned electro-optics equipment itself alone, and also 
can be carried out in the mode of manufacturing or selling it, using this electro-optics equipment as the electrical 
machinery and apparatus which it had as display. 
[0023] 

[Embodiments of the Invention] Hereafter, 1 operation gestalt of this invention is explained with reference to a 
drawing. 

[0024] <the drive method of the electro-optics equipment in this operation gestalt> - in order to make easy first an 
understanding of the equipment concerning this operation gestalt, the drive method of the electro-optics equipment in 
this operation gestalt is explained 

[0025] Generally, in liquid crystal equipment using liquid crystal as an opto electronics material, the relation of the 
voltage actual value and the relative transmittance (or reflection factor) which are impressed to liquid crystal has a 
relation as shown in drawing 6 , if the normally black mode in which a black display is performed in voltage the state 
where it does not impress is taken for an example. In addition, with a relative transmittance here, the minimum value 
and the highest value of the amount of transmitted lights are normalized as 0% and 100%, respectively. As shown in 
drawing 6 , although the permeability of liquid crystal is 0% when the applied voltage to a liquid crystal layer is 
smaller than a threshold VTH1, when applied voltage is one or more thresholds VTH and it is two or less saturation 
voltage VTH, it increases nonlinear to applied voltage. And when applied voltage is two or more saturation voltages 
VTH, the permeability of liquid crystal is not based on applied voltage, but maintains constant value. 
[0026] Now, in order to make the permeability of liquid crystal into the middle-permeability between 0% and 100%, it 
is necessary to impress an effective voltage to a liquid crystal layer corresponding to the permeability concerned which 
is between voltage VTH1 and voltage VTH2 in the voltage / permeability property shown in drawing 6 . under the 
Prior art, the voltage for obtaining such middle gradation was generated by the analog circuit which are a De- 
conversion circuit, an operational amplifier, etc., and was impressed to the pixel electrode 

[0027] However, since the voltage impressed to a pixel electrode by such drive method tends to be influenced by 
dispersion, such as the property of an analog circuit, and various kinds of wiring resistance, saw it by pixels further and 
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tended to have become uneven, the quality and high definition gradation display was difficult for it. 
[0028] Then, with the electro-optics equipment concerning this operation gestalt, a pixel is driven by the following 
methods. In addition, in this specification, it is the time taken to form the raster picture of one sheet in a horizontal 
scanning signal and a vertical-scanning signal a horizontal scanning and by carrying out a vertical scanning 
synchronizing with the 1 field. 

[0029] First, the 1 field is divided into six subfields and voltage impression to a liquid crystal layer is performed in 
each subfield unit. Voltage corresponding to [ as opposed to / the liquid crystal layer / at each subfield ] 0% of 
permeability (for example, the voltage VL in drawing 6 (=0V) or the voltage (for example, voltage VH in drawing 6 ) 
corresponding to 100% of permeability is impressed.) 

[0030] In that case, the subfield which performs impression of the subfield and voltage VL which impress voltage VH 
is determined according to gradation data so that the ratio of the time when voltage VH is impressed in 1 field, and the 
time when voltage VL is impressed may turn into a ratio according to gradation data. By doing in this way, the 
effective voltage according to gradation data is impressed to a liquid crystal layer, and the display of it with the middle- 
gradation between 0% of permeability and 100% of permeability is attained. 

[0031] A: 1st operation gestalt <electric composition> drawing 1 is the block diagram showing the electric 
composition of the electro-optics equipment concerning the 1st operation gestalt of this invention. This electro-optics 
equipment is liquid crystal equipment which used liquid crystal as an opto electronics material, and an element 
substrate and an opposite substrate keep a fixed gap mutual, and are stuck, and it has the composition that opto- 
electronics-material slack liquid crystal is pinched by this gap. Moreover, with this electro-optics equipment, the 
semiconductor substrate is used as an element substrate and the circumference drive circuit etc. is formed with the 
transistor which drives a pixel to this element substrate. The composition of the circuit formed in this element substrate 
is shown in drawing 1 . 

[0032] As shown in drawing Jl , two or more scanning lines 1 12 are extended and formed in the direction of X (line), 
and two or more data-lines 1 14a and data-line 1 14b are extended and formed in the direction of Y (train) at viewing- 
area 101a on an element substrate. The end of each data-line 1 14b is connected to one data-line 1 14a which adjoins 
through a pixel 110 through inverter 1 14c, and each data-line 1 14a and data-line 1 14b make a pair. And the pixel 110 
was formed corresponding to each intersection with the scanning line 112 and the data lines 1 14a and 1 14b of a couple, 
and is arranged in the shape of a matrix. With this operation gestalt, although the total number of the scanning line 112 
is made into m, and each total number of the data lines 1 14a and 1 14b is made into n for convenience (m and n are two 
or more integers, respectively) and being explained as matrix type display of a m line xn train, it is not the meaning of 
explanation which limits this invention to this. 

[0033] In drawing ! , the timing signal generation circuit 200 is equipment which generates various kinds of timing 
signals, clock signals, etc. according to the vertical-scanning signal Vs, the horizontal scanning signal Hs, and the dot 
clock signal DCLK which are supplied from the high order equipment which is not illustrated. It is as follows when 
main things are enumerated among the signals generated by this timing signal generation circuit 200. 

a. the alternating current-ized driving signal LCOM — this alternating current-ized driving signal LCOM is impressed 
to the counterelectrode 108 of an opposite substrate In this operation gestalt, the alternating current-ized driving signal 
LCOM repeats level reversal from VL (=0V) for every field in the condition said to VH from VH to VL (=0V). Here, 
voltage VH is explained in above-shown drawing 6 . In addition, there is a case of explanation where only call VH H 
level and VL is only called L level about the level of this alternating current-ized driving signal LCOM for 
convenience. 

b. a start pulse DY — this start pulse is a pulse signal outputted to the beginning of each subfield which divided the 1 
field into six 

c. a clock signal CLY — this clock signal CLY is a signal which specifies the horizontal scanning period by the side of 
a scan (Y side) 

d. The latch pulse LP of latch pulse LP ** is a pulse signal outputted to the beginning of a horizontal scanning period, 
and is outputted at the time of level changes (namely, a standup and falling) of a clock signal CLY. 

e. a clock signal CLX ~ this clock signal CLX is a signal specified by the so-called dot clock 

[0034] The above is the outline of the main signals generated by the timing signal generation circuit 200. 
[0035] In drawing 1 , the scanning-line drive circuit 130 is called so-called Y shift register, transmits the start pulse DY 
supplied to the beginning of a subfield according to a clock signal CLY, and are the scanning signals Gl and G2, G3, — 
, a tiling exclusively supplied one by one as Gm at each of the scanning line 112. 

[0036] The data-line drive circuits 140 supply n latched binary signals Ds to data-line 1 14a which corresponds, 
respectively all at once in the next horizontal scanning period as data signals dl, d2, d3, --, dn, after [ which is 
equivalent to the number of data-line 1 14a in a binary signal Ds in a certain horizontal scanning period ] latching n 
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pieces one by one. The concrete composition of this data-line drive circuit 140 is as being shown in drawing_2 . 
[0037] As shown in d rawing 2 , this data-line drive circuit 140 consists of an X shift register 1410, the 1st latch circuit 
1420, and the 2nd latch circuit 1430. The X shift register 1410 transmits the latch pulse LP supplied to the beginning of 
a~horizontal scanning period according to a clock signal CLX, and supplies it exclusively one by one as latch signals 
SI, S2, S3, --, Sn. The 1st latch circuit 1420 latches a binary signal Ds one by one in falling of the latch signals SI, S2, 
S3, --, Sn. The 2nd latch circuit 1430 is supplied to each of data-line 1 14a as data signals dl, d2, d3, --, dn while it 
latches each of the binary signal Ds latched by the 1st latch circuit 1420 all at once in falling of the latch pulse LP. On 
the other hand, since each data-line 1 14b is connected to each data-line 1 14a through inverter 1 14c, the signal which 
carried out level reversal of the above-mentioned data signals dl, d2, d3, -, dn is supplied to each data-line 1 14b. 
[0038] Here, in this specification, after the writing of a data signal is started to one of pixels in one subfield, a period 
until the writing of a data signal is completed to all pixels is called "data transfer period." Specifically, a period after 
the output of the first scanning signal Gl (scanning signal to the scanning line 1 12 most located in an upper case 
among drawing 1 ) is started from the scanning-line drive circuit 130 until the output of the last scanning signal Gm 
(scanning signal to the scanning line 1 12 most located in the lower berth) is completed is a period equivalent to a data 
transfer period. In addition, in fact, as shown in drawing 7 (it mentions later for details), although shifted at the start 
[ of each subfield ], and output start time (at namely, the standup time of a start pulse DY) of the first scanning signal 
Gl in time, below, explanation is advanced for convenience as a thing of explanation which it is about the start point of 
a data transfer period at the standup time of a start pulse DY. 

[0039] Now, in this operation gestalt, as mentioned above, the 1 field is divided into six subfields Sf0-Sf5, and the on- 
off drive of the pixel corresponding to 5-bit gradation data is performed in each of these subfield units. Here, the time 
length of each subfield serves as the sum total with the time length which can give the effective voltage which has 
weight the time length of the above-mentioned data transfer period, and predetermined to a pixel. Hereafter, the 
concrete time length of each subfield is explained (refer to drawing 8 ). 

a. The subfield SfO serves as time length which doubled the time length of a data transfer period, and the time length 
which can give the effective voltage equivalent to voltage VTH1 in above-shown drawing 6 to a liquid crystal layer. 

b. The subfield Sfl serves as time length which doubled the time length of a data transfer period, and the time length 
which can give the effective voltage equivalent to weight " 1 " to a pixel. 

c. The subfield Sf2 serves as time length which doubled the time length of a data transfer period, and the time length 
which can give the effective voltage equivalent to weight "2" to a pixel. 

d. The subfield Sf3 serves as time length which doubled the time length of a data transfer period, and the time length 
which can give the effective voltage equivalent to weight "4" to a pixel. 

e. The subfield Sf4 serves as time length which doubled the time length of a data transfer period, and the time length 
which can give the effective voltage equivalent to weight "8" to a pixel. 

f. The subfield Sf5 serves as time length which doubled the time length of a data transfer period, and the time length 
which can give the effective voltage equivalent to weight "16" to a pixel. 

[0040] The time length of each subfields Sf0-Sf5 is selected as mentioned above, and it determines the subfield which 
performs impression of the subfield and voltage VL which impress voltage VH according to gradation data so that the 
ratio of the time when voltage VH is impressed in 1 field, and the time when voltage VL is impressed may turn into a 
ratio according to gradation data. And the image display of 32 gradation corresponding to gradation data by this is 
possible. 

[0041] Next, the concrete composition of a pixel 1 10 is explained with reference to drawingjj . 
[0042] The circuit which the pixel 1 10 in this operation gestalt chooses voltage Von or Voff according to the digital 
signal memorized by the memory which memorizes a 1-bit digital signal to the pixel itself, and this memory, and is 
impressed to a pixel electrode is prepared. 

[0043] In drawing 3 , one output terminal is connected to the input terminal of another side, and inverters 121 and 122 
constitute 1-bit memory as a whole. Transistors 1 16a and 1 16b are switching transistors made into an ON state, when 
writing in to this 1-bit memory, each drain is connected to each output terminal of inverters 121 and 122, and each gate 
is connected to the scanning line 112 which supplies the scanning signal Gi. Moreover, data-line 1 14a is connected to 
the source of transistor 1 16a, and data-line 1 14b is connected to the source of transistor 1 16b, respectively. Here, while 
Signal dj (j=l-n) is supplied to data-line 1 14a as it is from the data-line drive circuit 140 mentioned above, the signal 
which carried out level reversal of this signal dj is supplied to data-line 1 14b. The signal on each of these data lines is 
given to the memory which consists of inverters 121 and 122 through Transistors 1 16a and 1 16b, and is written in this 
memory. 

[0044] The transmission gate 123 is connected to the wiring with which an input edge supplies voltage Von, and the 
outgoing end is connected to the pixel electrode 118. Moreover, the transmission gate 124 is connected to the wiring 
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with which an input edge supplies voltage Voff, and the outgoing end is connected to the pixel electrode 118. These 
transmission gates 123 and 124 are the gates turned on [ gates ] by the ability of each giving the gate signal of H level, 
and each output signal of the inverters 121 and 122 in the above-mentioned memory is supplied to these as a gate 
signal. 

[0045] Here, operation of this pixel is explained. 

[0046] First, when the scanning signal Gi of H level is outputted to the scanning line 112 and Transistors 1 16a and 
1 16b have become an ON state, suppose that the data signal dj of H level was outputted to data-line 1 14a, and the 
signal of L level / dj was outputted to data-line 1 14b, respectively. In this case, since the output signal of H level and 
an inverter 122 serves as [ the output signal of an inverter 121 ] L level, only a transmission gate 123 will be in an ON 
state, and voltage Von is impressed to the pixel electrode 1 1 8 through this transmission gate 123. 
[0047] Next, if the scanning signal Gi over the scanning line 1 12 is set to L level, Transistors 1 16a and 1 16b will be in 
an OFF state, and inverters 121 and 122 will maintain the output signal level before it as it is. Since only the output 
signal of an inverter 121 serves as H level in the meantime, voltage Von will continue being impressed to the pixel 
electrode 118 through a transmission gate 123. 

[0048] Then, when the scanning signal Gi over the scanning line 1 12 serves as H level again and Transistors 1 16a and 
1 16b have become an ON state, suppose that the data signal dj of L level was outputted to data-line 1 14a, and the 
signal of H level / dj was outputted to data-line 1 14b, respectively. In this case, since the output signal of L level and 
an inverter 122 serves as [ the output signal of an inverter 121 ] H level, only a transmission gate 124 will be in an ON 
state, and voltage Voff is impressed to the pixel electrode 118 through this transmission gate 124. 
[0049] And when the scanning signal Gi over the scanning line 1 12 is set to L level, as mentioned above, inverters 121 
and 122 will maintain the output level before it as it is, and voltage Voff will continue being impressed to the pixel 
electrode 118 through a transmission gate 124. Thus, since the pixel 1 10 builds in memory, it has the advantage that 
the situation where the applied voltage to a pixel electrode volatilizes by leak does not arise. 

[0050] In addition, for convenience, as a result of supplying the signal of L level for the data signal of H level to data- 
line 1 14b to data-line 1 14a, below, the output signal of an inverter 121 calls H level and the state where the output 
signal of an inverter 122 was held on L level "state where the signal of H level was written in memory." On the other 
hand, as a result of supplying the signal of H level for the data signal of L level to data-line 1 14b to data-line 1 14a, the 
output signal of an inverter 121 makes L level and the state where the output signal of an inverter 122 was held on H 
level "the state where the signal of L level was written in memory." That is, when the data signal of H level is 
outputted from the data-line drive circuit 140, the signal of H level is written in memory, and voltage Von is impressed 
to the pixel electrode 1 18. On the other hand, when the data signal of L level is outputted from the data-line drive 
circuit 140, the signal of L level will be written in memory, and voltage Voff will be impressed to the pixel electrode 
118. 

[0051] Now, in this operation form, the voltage Von impressed to the pixel electrode 1 18 of each of these pixels and 
the level of Voff switch to either VL (^OV) and VH under predetermined conditions. In drawing 1 , the armature- 
voltage control circuit 160 is for controlling such voltage Von and the level of Voff. Specifically, while the alternating 
current-ized driving signal LCOM is inputted into the data transfer signal DT which shows that they are voltage VH 
and VL and a data transfer period, and a row, the voltage Von and Voff which were set as H level (=VH) or L level 
(=VL=0V) according to each of these signals are outputted to the armature- voltage control circuit 160. It is the signal 
which shows whether the data transfer signal DT is a data transfer period here, and while being generated by the timing 
signal generation circuit 200 and specifically starting simultaneously with the standup of a start pulse DY, it is the 
pulse signal which leaves simultaneously with falling of the scanning signal Gm, and falls (refer to drawing 4 ). 
[0052] Hereafter, with reference to drawing 4 , it explains how voltage Von and the level of Voff change as a result of 
control by the armature- voltage control circuit 160. In addition, below, it divides into the level within the period 
(henceforth "a non-transmitting period") after the change and the data transfer period within the data transfer period in 
a subfield pass, and explains. Moreover, below, there is a case of explanation where only call VH H level and VL is 
only called L level about voltage Von and the level of Voff for convenience. 

a. Switch voltage Von and the level of Voff so that it may not be concerned with the signal with which the armature- 
voltage control circuit 1 60 was written in the memory in a pixel but the voltage which turns OFF a pixel may be 
impressed within the data transfer period within a data transfer period. Specifically, in the data transfer period in the 
field whose alternating current-ized driving signal LCOM is H level, while voltage Von and Voff serve as H level, in 
the data transfer period in the field whose alternating current-ized driving signal LCOM is L level, voltage Von and 
Voff serve as L level. That is, since the level difference of the alternating current-ized driving signal LCOM and the 
applied voltage to the pixel electrode 1 1 8 is set to 0V even if it is the case where any of voltage Von and Voff are 
impressed to the pixel electrode 1 1 8 according to the signal written in memory, a pixel is turned off. 
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b. In after the data transfer period progress within a non-transmitting period (i.e., the inside of a non- transmitting 
period), voltage Von and the level of Voff are determined so that the voltage for carrying out the on-off drive of the 
pixel may be impressed to a pixel according to the signal written in the memory in a pixel in the last data transfer 
period. In the field whose alternating current-ized driving signal LCOM is L level while making Von into L level and 
making Voff into H level in the field whose alternating current-ized driving signal LCOM is specifically H level, Von 
is made into H level and Voff is made into L level. Consequently, when the signal written in the memory in a pixel 1 10 
is H level, the voltage which turns on a pixel 1 10 is impressed (namely, when voltage Von is impressed to the pixel 
electrode 118), and when the signal written in the memory in a pixel 1 10 is L level, the voltage which turns off a pixel 
will be impressed (namely, when voltage Voff is impressed to the pixel electrode 118). 
[0053] Thus, with this operation gestalt, between data transfer periods, while a pixel is always turned off [ it ] 
regardless of the signal written in memory, after progress of a data transfer period, the on-off drive of the pixel is 
carried out by the signal according to the signal written in memory in the data transfer period concerned. 
[0054] Next, the data-conversion circuit 300 shown in draw ing 1 generates the binary signal Ds which directs the on- 
off drive of the pixel concerned from the 5 above-mentioned bits gradation data corresponding to each pixel in each 
subfield. Drawing 5 shows the relation between a subfield number, and gradation data and a binary signal Ds. The 
data-conversion circuit 300 holds the table as shown in this drawing at internal memory, and a subfield number and 
gradation data are given to this memory as the address. Consequently, from the data-conversion circuit 300, a subfield 
number and the binary signal Ds according to gradation data are outputted. 

[0055] Here, a subfield number is a number of each subfield in 1 field, and are one to "0" - "5" of values, while various 
idea **** carry out counting of the start pulse DY about the method of generating this subfield number — level 
changes (a standup and falling) of the alternating current-ized driving signal LCOM — the counting concerned — the 
counter by which a result is reset may be prepared and the counted value obtained from this counter may be used as a 
subfield number The data-conversion circuit 300 outputs the on-off data corresponding to the combination of the 
subfield number and gradation data which are obtained by doing in this way as a binary signal Ds. 
[0056] Here, the binary signal Ds of H level will present the operation which impresses voltage Von to the pixel 
electrode 1 18 in a pixel, and the binary signal Ds of L level will present the operation which impresses voltage Voff to 
the pixel electrode 1 18 in a pixel. For example, since the signal of H level will be written in memory supposing the 
signal Ds of H level is outputted from the data-conversion circuit 300 and the data signal of H level is outputted to one 
of data-line 1 14a as a result, voltage Von is impressed to the pixel electrode 1 18. As illustrated to drawing 5 , when 
gradation data are 00000, the binary signal Ds of L level is outputted in all subfields. Consequently, in all subfields, 
voltage Voff will be impressed to the pixel electrode 1 18 of the pixel concerned. Moreover, when gradation data are 
00001, while the binary signal Ds of H level is outputted in subfields SfO and Sfl, the binary signal Ds of L level is 
outputted in other subfields. Consequently, while voltage Von is impressed in subfields SfO and Sfl, in subfields Sf2- 
Sf5, voltage Voff is impressed to the pixel electrode 1 18 of the pixel concerned. 

[0057] In addition, by the subfield SfO, as shown in drawing 5 , when gradation data are 00001 or more, the binary 
signal Ds of H level is outputted regardless of gradation data. This is outputted to the data-line drive circuit 140 from 
the data-conversion circuit 300, in order to impress the effective voltage equivalent to voltage VTH1 in above-shown 
drawing 6 to the pixel concerned, as mentioned above. 

[0058] Since it is necessary to output the binary signal Ds generated in the data-conversion circuit 300 synchronizing 
with operation of the scanning-line drive circuit 130 and the data-line drive circuit 140, as shown in drawing. ! , a start 
pulse DY, the clock signal CLY which synchronizes with a horizontal scanning, and the latch pulse LP which specifies 
the beginning of a horizontal scanning period and the clock signal CLX equivalent to a dot clock signal are supplied to 
the data-conversion circuit 300. 

[0059] <Operation>, next operation of the electro-optics equipment concerning the operation gestalt mentioned above 
are explained. Drawing ? is a timing chart which shows operation of this electro-optics equipment. 
[0060] First, the alternating current-ized driving signal LCOM carries out level reversal at every 1 field (If), and is 
impressed to a counterelectrode 108. On the other hand, a start pulse DY is outputted from the timing signal generation 
circuit 200 in the start timing of each subfield. 

[0061] Here, in the 1 field where the alternating current-ized driving signal LCOM serves as H level, if the start pulse 
DY which specifies the start of a subfield SfO is supplied, the scanning signals Gl and G2, G3, --, Gm will be 
exclusively outputted one by one by the transfer according to the clock signal CLY in the scanning-line drive circuit 
130 (refer to draw ing 1 ). In addition, as shown in drawing 7 , the data transfer period is set as the period still shorter 
than the shortest subfield. 

[0062] Now, by Gm's having the scanning signals Gl and G2, G3, --, the pulse width that is equivalent to the half 
period of a clock signal CLY, respectively, and counting from a top, at least, only the half period of a clock signal CLY 
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is delayed and the scanning signal Gl corresponding to 1 Motome's scanning line 1 12 is outputted, after a start pulse 
DY is supplied and a clock signal CLY starts first. Therefore, after a start pulse DY is supplied to the beginning of a 
subfield before the scanning signal Gl is outputted, one shot (GO) of the latch pulse LP will be supplied to the data-line 
drive circuit 140. 

[0063] Then, the case where one shot (GO) of this latch pulse LP is supplied is examined. First, if one shot (GO) of this 
latch pulse LP is supplied to the data-line drive circuit 140, the latch signals SI, S2, S3, --, Sn will be exclusively 
outputted one by one to a horizontal scanning period (1H) by the transfer according to the clock signal CLX in the 
data-line drive circuit 140 (refer to drawing 2 ). In addition, the latch signals SI, S2, S3, -, Sn have the pulse width 
which is equivalent to the half period of a clock signal CLX, respectively. 

[0064] Under the present circumstances, the 1st latch circuit 1420 in drawing 2 In falling of the latch signal SI, it 
counts from a top. 1 Motome's scanning line 1 12, Count from the left, and latch the binary signal Ds to the pixel 110 
corresponding to intersection with 1 Motome's data-line 1 14a, next it sets in falling of the latch signal S2. It counts 
from a top, and it counts from the left with 1 Motome's scanning line 1 12, the binary signal Ds to the pixel 110 
corresponding to intersection with 2 Motome's data-line 1 14a is latched, and it counts from a top similarly hereafter. 1 
Motome's scanning line 1 12, It counts from the left and the binary signal Ds to each pixel 110 corresponding to each 
intersection with each data-line 1 14a to n Motome is latched one by one. 

[0065] By this, in drawing ! , the binary signal Ds for the pixel of one line corresponding to intersection with upper 
shell 1 Motome's scanning line 112 will be first latched to the dot order following target by the 1st latch circuit 1420. 
In addition, the data-conversion circuit 300 changes and outputs the gradation data of each pixel to a binary signal Ds 
according to the timing of the latch by the 1st latch circuit 1420. This conversion is performed according to the table of 
truth value shown in above-shown drawing 5 . 

[0066] Next, if a clock signal CLY falls and the scanning signal Gl is outputted, as a result of counting from a top in 
drawing J_ and choosing 1 Motome's scanning line 1 12, the transistor 1 16 of the pixel 110 corresponding to intersection 
with the scanning line 112 concerned is turned on altogether. On the other hand, the latch pulse LP is outputted by 
falling of the clock signal CLY concerned. And in the falling timing of this latch pulse LP, the 2nd latch circuit 1430 
supplies the binary signal Ds latched to the dot order following target by the 1st latch circuit 1420 all at once to each of 
corresponding data-line 1 14a as data signals dl, d2, d3, dn. In this case, the signal which carried out level reversal 
of the data signal is supplied to each of data-line 1 14b. It will count from a top and the writing of each data signal will 
be simultaneously performed in the memory in each pixel 1 10 of the 1st line by this operation. 

[0067] In parallel to this writing, the binary signal Ds for the pixel of one line corresponding to intersection with upper 
shell 2 Motome's scanning line 1 12 is latched to the dot order following target by the 1st latch circuit 1420 in drawing 
1. 

[0068] On the other hand, the armature- voltage control circuit 160 controls voltage Von and the voltage value of Voff, 
as illustrated to above-shown drawing 4 . While setting [ in / a data transfer period / since the case where the 
alternating current-ized driving signal LCOM is H level is assumed here ] Von and Voff as H level, in a non- 
transmitting period, Von is set as L level and Voff is set as H level, respectively. 

[0069] It is repeated until the scanning signal Gm corresponding to m Motome's scanning line 1 12 in the same 
operation as henceforth is outputted. Namely, it sets during [ when a certain scanning signal Gi (integer with which i 
fills 1 <=i<=m) is outputted ] the 1 horizontal scanning (1H). the dot order of the binary signal Ds which receives one 
line of the pixel 110 corresponding to the writing of the data signals dl-dn which receive one line of the pixel 110 
corresponding to i Motome's scanning line 1 12, and Motome's (i+1) scanning line 1 12 - degree latch of-like will be 
performed in parallel In addition, the data signal written in the memory in a pixel 1 10 is held until a new data signal is 
written in in the following subfield. 

[0070] Furthermore, the field switches, and when the alternating current-ized driving signal LCOM is reversed on L 
level, the same operation is repeated in each subfield. However, it switches so that may be set voltage Von as H level 
and Voff may be set as L level in a non-transmitting period, while setting voltage Von and Voff as L level in a data 
transfer period, as the armature- voltage control circuit 160 was shown in above-shown drawing 4 . 
[0071] Next, as a result of performing such operation, the voltage impressed to the liquid crystal layer in a pixel 1 10 is 
examined. Drawing J3 is a timing chart which indicates the impression wave to the pixel electrode 1 18 in a pixel 1 10 to 
be gradation data. 

[0072] As shown in drawing 8 , the memory in each pixel is received within the data transfer period in each subfield 
(section which attached the slash in drawing 8 ), it is not concerned with whether the data signal of the level of a gap is 
written in, but the voltage which turns off a pixel is impressed. For example, in the data transfer period in the field 
whose alternating current-ized driving signal LCOM is H level, voltage Von and Voff are set as H level by the 
armature-voltage control circuit 160. therefore, in the period concerned, even if it is the case where the signal of which 
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level is written in the memory in a pixel, and it is the case where any of voltage Von and Voff are impressed to the 
pixel namely,, a pixel is turned off On the other hand, in the non-transmitting period, voltage Von is set as L level and 
Voff is set as H level by the armature-voltage control circuit 160, respectively. Therefore, a pixel is turned off, when 
the signal of L level is memorized by the memory in a pixel, while a pixel is turned on when the signal of H level is 
memorized by the memory in a pixel 1 10 (namely, when voltage Von is impressed to the pixel electrode 118) (namely, 
when voltage Voff is impressed to the pixel electrode 1 1 8). 

[0073] For example, the alternating current-ized driving signal LCOM is H level, and when the gradation data which 
are a certain pixel are 00000, as a result of following the table shown in drawing 5 , the signal of L level is written in 
the memory in the pixel concerned over all the subfields Sf0-Sf5. In this case, of course, voltage Voff (VH) is 
impressed to the pixel electrode 1 18 in all subfields also in a non-transmitting period that a pixel becomes off in a data 
transfer period. Consequently, the voltage actual value impressed to a liquid crystal layer in the 1 field is set to 0V. 
Therefore, the permeability of the pixel concerned becomes 0% corresponding to the gradation data 00000. 
[0074] Moreover, while the signal of H level is written [ in / subfields SfO and Sfl / when the gradation data of a 
certain pixel are 00001, as a result of following the table shown in drawing 5 / in the memory in the pixel concerned ] 
in, the signal of L level is written in in other subfields. Consequently, in subfields SfO and Sfl (a data transfer period 
and non-transmitting period), voltage Von is impressed to the pixel electrode 118. However, in a data transfer period, 
since the level difference of the alternating current-ized driving signal LCOM and the voltage Von impressed to the 
pixel electrode 1 1 8 is 0V, a pixel is turned off. On the other hand, in a non-transmitting period, in order that the level 
of voltage Von may be reversed (set to L level), the voltage which sets a pixel to ON is impressed to the pixel electrode 
118. Moreover, in subfields Sf2-Sf5, the voltage to which a data transfer period and a non-transmitting period make a 
pixel off is impressed. Consequently, the effective voltage corresponding to the gradation data 00001 will be given to a 
pixel, and the permeability according to the gradation data is obtained. 

[0075] Furthermore, when the gradation data of a certain pixel are 00010, as a result of following the table shown in 
drawing 5 , while the signal of H level is written in the memory in the pixel concerned in subfields SfO and Sf2, the 
signal of L level is written in in other subfields. Consequently, in subfields SfO and S£2, although voltage Von is 
impressed to the pixel electrode 118, while a pixel becomes off in a data transfer period, in a non-transmitting period, a 
pixel is turned on for the reason same with having mentioned above. Moreover, the voltage which makes a pixel off in 
a subfield Sfl, and Sf3-Sf5 is impressed. Consequently, the effective voltage corresponding to the gradation data 
00010 will be given to a pixel, and the permeability according to the gradation data is obtained. 
[0076] When other gradation data are given, it is the same, and as a result of a pixel's being turned on in the non- 
transmitting period in the subfield of the number according to gradation data, the permeability according to the 
gradation data is obtained. 

[0077] Next, if the alternating current-ized driving signal LCOM is set to L level, the voltage which carried out level 
reversal of the voltage which was impressed in the case of H level will be impressed to the pixel electrode 118. For this 
reason, polarity is reversed and the absolute value serves as applied voltage in case the alternating current-ized driving 
signal LCOM of the voltage impressed to each liquid crystal layer when the alternating current-ized driving signal 
LCOM was H level is L level with an equal. Therefore, as a result of avoiding the situation where a dc component is 
impressed to a liquid crystal layer, degradation of liquid crystal will be prevented. 

[0078] According to the electro-optics equipment concerning such this operation gestalt, the 1 field is divided into two 
or more subfields SfD-Sf5, H level or L level is written in a pixel for every subfield, and the voltage actual value in the 
1 field is controlled. For this reason, the data signal supplied to the data lines 1 14a and 1 14b is only H level or L level, 
and since it is binary-like, in circumference circuits, such as a drive circuit, the circuit for processing analog signals, 
such as a highly precise D/A-conversion circuit and an operational amplifier, becomes unnecessary. For this reason, 
since circuitry is simplified sharply, it becomes possible to hold down the cost of the whole equipment low. 
[0079] Furthermore, since the data signal (dj and /dj) supplied to the data lines 1 14a and 1 14b is binary-like, the 
display nonuniformity resulting from heterogeneity, such as an element property and wiring resistance, does not 
generate it theoretically. For this reason, according to the electro-optics equipment concerning this operation form, a 
high-definition and high definition gradation display is attained. 

[0080] Moreover, in this operation form, in each of two or more subfields, after a data transfer period passes, the 
voltage according to the signal written in memory is impressed to the pixel electrode 118. For this reason, in each 
subfield, there are the following advantages from from as compared with the drive method (henceforth the drive 
method" besides ") of impressing the voltage according to the data signal concerned to a pixel electrode, immediately 
after supplying a data signal to each pixel, without distinguishing a data transfer period and a non-transmitting period 
about impression of the voltage to each pixel. 

[0081] Drawing 9 (a) is a timing chart which shows the relation between each subfield and data transfer period at the 
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time of using the drive method besides the above, and a voltage impression period. If a data signal dj is supplied to a 
certain pixel in the drive method besides the above all over this drawing so that it may be shown as a "voltage 
impression period", the voltage according to the data signal dj concerned is immediately impressed to a pixel electrode, 
and this voltage will be maintained until new data signal dj+1 is supplied in the following subfield. In addition, in 
drawing 9 (a), since the pixel to which a data signal is supplied immediately after outputting a start pulse DY (namely, 
immediately after the start of a data transfer period) is made into the example, voltage is impressed from immediately 
after the start of a subfield. Of course, in the pixel (namely, pixel by which a data signal is supplied to the last of a data 
transfer period) by which a data signal is supplied, for example to the last of one screen, a voltage impression period 
will begin from the time of the last of a data transfer period. 

[0082] Here, in such a method, the case where the number of gradation which can be displayed is made to increase is 
examined. 

[0083] In order to make the number of gradation which can be displayed increase, it is necessary to make [ more ] the 
kind (number) of value of the effective voltage which may be impressed to a pixel. And for that, you have to prepare 
the subfield which can give a smaller effective voltage to a pixel, if another expression is carried out, it is necessary to 
prepare the subfield with the shorter (= — for small voltage actual value to be given) time when voltage is impressed to 
a pixel 

[0084] However, in the case of the method shown in drawin g 9 (a), the time length of each subfield cannot be made 
shorter than the time length of a data transfer period. If it puts in another way, the time length of a voltage impression 
period cannot be made shorter than the time length of a data transfer period. Consequently, the time length of one 
subfield cannot be shortened and an effective voltage smaller than the effective voltage which can be impressed when 
the time length of voltage impression time and the time length of a data transfer period are made equal cannot be 
impressed to a pixel. Here, although the number of gradation can also be increased since the voltage impression period 
in one subfield can be shortened further if a data transfer period can be shortened, there is a limitation in shortening of 
a data transfer period on the performance of each drive circuit etc. After all, in other drive methods mentioned above, a 
limitation is in many gradation-ization of image display. 

[0085] On the other hand, in this operation form, as shown in d rawin g 9 (b), the signal written in memory after 
progress of a data transfer period is embraced, and a pixel is turned on or turned off. In addition, in drawing 9 (b), a 
"voltage impression period" is a period which impresses the voltage which turns on a pixel according to the signal 
written in memory, or the voltage to turn off, and is a period equivalent to "the non-transmitting period" in the above- 
mentioned operation form. 

[0086] In order to make the number of gradation increase as mentioned above, it is necessary to prepare the subfield 
which can give smaller voltage actual value to a pixel, i.e., a subfield with the shorter time when voltage is impressed 
to a pixel. Here, in a method besides the above, although there were restrictions that the time length of a voltage 
impression period could not be made shorter than the time length of a data transfer period, according to the method 
concerning this operation form, the time length of voltage impression time can be freely set up regardless of the time 
length of a data transfer period. That is, the subfield which can give an effective voltage small [ how ] can also be 
prepared. 

[0087] As explained above, according to the method concerning this operation form, a non-transmitting period, i.e., the 
period when the voltage according to the data signal is impressed to each pixel, can be arbitrarily set up regardless of 
the time length of a data transfer period. Consequently, there is an advantage that many gradation-ization of image 
display is realizable, by shortening a voltage impression period (non-transmitting period). If it puts in another way, 
even if it is the case where a multi-gradation display is performed, the short highly efficient drive circuit of a data 
transfer period is not needed. 

[0088] B: Explain the 2nd operation gestalt, next the 2nd operation gestalt of this invention. In addition, since this 
whole operation gestalt composition is the same as the composition of the 1st operation gestalt shown in above-shown 
drawing_l , the explanation is omitted. 

[0089] In the above-mentioned 1st operation gestalt, the armature-voltage control circuit 160 which switches voltage 
Von and the level of Voff in a data transfer period and a non-transmitting period was formed, and thereby, even if it 
was the case where which signal was written in memory in the data transfer period, the voltage which makes a pixel off 
was made to be impressed. On the other hand, in this operation gestalt, the circuit prepared in the pixel realizes this 
function. 

[0090] Drawing J_0 is drawing showing the composition of the pixel 1 10 in the electro-optics equipment concerning 
this operation gestalt. In addition, in drawing_10 , the sign same about the portion which is common to each part shown 
in above-shown drawing 3 as drawing 3 is attached, and the detailed explanation is omitted. 
[0091] As shown in drawing_l_Q , NAND gate 125 is formed in the pixel 1 10 in this operation gestalt. One input 
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terminal of this NAND gate 125 is connected to the output terminal of an inverter 121, and the signal written in 
memory is inputted. Moreover, the signal/DT which carried out level reversal of the data transfer signal DT are 
inputted into the input terminal of another side of NAND gate 125. The transmission gate 124 and the inverter 126 are 
connected to the output terminal of NAND gate 125 in parallel, and the transmission gate 123 is connected to the 
output terminal of this inverter 126. 

[0092] These transmission gates 123 and 124 are the gates turned on [ gates ] by the gate signal of H level being given 
by each. Specifically, the output signal of above-mentioned NAND gate 125 is supplied to a transmission gate 124 as a 
gate signal, and the signal with which level reversal of the output signal of NAND gate 125 was carried out through the 
inverter 126 is supplied to it as a gate signal at a transmission gate 123. 

[0093] Moreover, in the above-mentioned 1st operation gestalt, it considered as the composition of the data transfer 
period in each subfield, and a non-transmitting period which responds for switching and switches voltage Von and the 
level of Voff by the armature- voltage control circuit 160. On the other hand, in this operation gestalt, as shown in 
draw ing 1 1 , while voltage Voff serves as the same level as the alternating current-ized driving signal LCOM, the 
armature-voltage control circuit 160 operates so that voltage Von may serve as a level signal which reversed the 
alternating current-ized driving signal LCOM. 

[0094] Next, with reference to dr awi ng 10 and drawing 1 1 , the voltage impressed to the pixel electrode 1 18 in the 
above-mentioned pixel 1 10 is explained. In addition, below, it divides and explains in a data transfer period and a non- 
transmitting period. 

a. Since the data transfer signal DT serves as H level within a data transfer period data transfer period, the signal/DT 
inputted into one input terminal of NAND gate 125 serve as L level (refer to drawing,! 1 ). Consequently, it is not 
concerned with whether the signal of which level is inputted into the input terminal (namely, input terminal connected 
to the inverter 121) of another side, but the signal of H level is outputted from NAND gate 125. For this reason, since 
only a transmission gate 124 is turned on, voltage Voff is impressed to the pixel electrode 118. Here, since voltage 
Voff serves as the same level as the alternating current-ized driving signal LCOM in this operation gestalt as shown in 
drawing 1 1 , in a data transfer period, it is not concerned with whether the signal of which level is written in memory, 
but a pixel is turned off. 

b. In non-transmitting period a non-transmitting period, i.e., the section which attached the slash in drawing 1 1 , 
according to the signal written in memory, voltage Von or Voff is impressed to the pixel electrode 118, and the on-off 
drive of the pixel is carried out. It is as follows when it explains in full detail. 

[0095] In a non-transmitting period, since the data transfer signal DT serves as L level, the signal/DT inputted into one 
input terminal of NAND gate 125 serve as H level (refer to drawing 1 1 ). Consequently, the signal which carried out 
level reversal of the output signal of an inverter 121 is outputted from NAND gate 125. Specifically, in the data 
transfer period in front of the non-transmitting period concerned, when the signal of H level is written in memory, the 
signal of L level is outputted from NAND gate 125 (namely, when the output signal of H level and an inverter 122 is 
held for the output signal of an inverter 121 at L level). Consequently, since only a transmission gate 123 is turned on, 
voltage Von will be impressed to the pixel electrode 118. Here, as shown in drawing 11 , since voltage Von serves as 
level opposite to the alternating current-ized driving signed LCOM, a pixel is turned on. 

[0096] On the other hand, when the signal of L level is written in memory, the signal of H level is outputted from 
NAND gate 125 (namely, when the output signal of L level and an inverter 122 is held for the output signal of an 
inverter 121 at H level). Consequently, since only a transmission gate 124 is turned on, voltage Voff will be impressed 
to the pixel electrode 1 18. As mentioned above, since voltage Voff is equal to the level of the alternating current-ized 
driver voltage LCOM, a pixel is turned off. 

[0097] Thus, in this operation form, while a pixel is always turned off [ it ] in a data transfer period, according to the 
signal written in memory, ON/OFF drive of the pixel will be carried out after progress of a data transfer period. 
Consequently, the relation between gradation data and the applied voltage to the pixel electrode 118 when the 
gradation data concerned are given becomes the same as drawing 8 illustrated in the above-mentioned 1 st operation 
form. 

[0098] Thus, the same effect as the above-mentioned 1st operation form is acquired also according to this operation 
form. Moreover, in the above-mentioned operation form, although it needed to synchronize with switching and voltage 
Von and the level of Voff needed to be repeatedly switched into 1 field, since [ of a data transfer period and a non- 
transmitting period ] it is not necessary to switch voltage Von and the level of Voff into 1 field, there is an advantage 
that power consumption can be low stopped as compared with the above-mentioned operation form, according to this 
operation form. 

[0099] C: Although the operation form of this invention was explained beyond the modification, the above-mentioned 
operation form is instantiation to the last, and can add various deformation to the above-mentioned operation form in 
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the range which does not deviate from the meaning of this invention. As a modification, the following can be 
considered, for example. 

[0100] Modification 1> (1) In the 1st 1st operation form of the mode above, although it was made to make a pixel 
always off in the data transfer period, in a data transfer period, you may always be made to turn ON a pixel. Hereafter, " 
with reference to drawing 12 , the voltage Von in this case and change of Voff are explained. In addition, the situation 
of the voltage Von in this mode and level change of Voff is shown in the portion of (a) in drawing 12 . 

a. Switch voltage Von and the level of Voff so that it may not be concerned with the signal with which the armature- 
voltage control circuit 160 was written in the memory in a pixel but the voltage which turns ON a pixel may be 
impressed within the data transfer period within a data transfer period. While the alternating current-ized driving signal 
LCOM specifically makes voltage Von and Voff L level in the field which is H level, the alternating current-ized 
driving signal LCOM makes voltage Von and Voff H level in the field which is L level. Consequently, in a data 
transfer period, even if it is the case where any of voltage Von and Voff are impressed to the pixel electrode 118 
according to the signal written in memory, a pixel is turned on. 

b. Within the period non-transmitting within a non-transmitting period, the armature- voltage control circuit 160 
switches voltage Von and Voff so that the voltage for carrying out the on-off drive of the pixel according to the signal 
written in memory may be impressed to a pixel. In the field whose alternating current-ized driving signal LCOM is L 
level while making voltage Von into L level and making voltage Voff into H level in the field whose alternating 
current-ized driving signal LCOM is specifically H level, voltage Von is made into H level and voltage Voff is made 
into L level. Consequently, the on-off drive of the pixel will be carried out according to the signal written in the 
memory in a pixel. 

[0101] In order to set a pixel to ON compulsorily in a data transfer period in this mode here, the voltage actual value in 
each data transfer period in 1 field is the same as the voltage VTH1 shown in drawing 6 , or it needs to select the length 
of a data transfer period etc. so that it may become smaller than it. When it sets up so that the voltage actual value in 
the data transfer period in 1 field may become equal to the above-mentioned voltage VTH1 here, it becomes 
unnecessary to form the subfield SfO (subfield set as the time length which can give the effective voltage equivalent to 
voltage VTH1 to a pixel) in the above-mentioned 1 st operation form. Since what is necessary is just to give the voltage 
equivalent to the difference of voltage VTH1 and the voltage actual value concerned to a pixel electrode in a subfield 
SfO when it sets up so that the voltage actual value in the data transfer period in 1 field may become smaller than the 
above-mentioned voltage VTH1 on the other hand, the time length of a subfield SfO can be shortened more. 
[0102] (2) Although it is made to make a pixel always off in a data transfer period in the 2nd 1st operation form of the 
mode above and was always made to set a pixel to ON in the data transfer period in the 1st mode of the above, you 
may make it turn on or turn off a pixel for every data transfer period in each subfield. That is, for example, you may be 
made to set a pixel to ON in the data transfer period in subfields Sf [ SfO-] 2, and to make a pixel off [ in the one field ] 
in the data transfer period in subfields Sf [ S£3-] 5. The voltage Von in this case and the situation of level change of 
Voff are shown in drawing 12 (b). 

[0103] When the alternating current-ized driving signal LCOM is H level, as shown in this drawing, in the data transfer 
period in subfields Sf [ SfO-] 2, voltage Von and Voff are set as L level. Therefore, in the data transfer period in 
subfields Sf [ SfO-] 2, it is not concerned with whether the signal written in the memory in a pixel is which level, but a 
pixel is turned on. When the alternating current-ized driving signal LCOM is H level similarly, in the data transfer 
period in subfields Sf [ Sf3-] 5, voltage Von and Voff are set as H level. Therefore, in the data transfer period in 
subfields Sf [ Sf3-] 5, it is not concerned with whether the signal written in the memory in a pixel is which level, but a 
pixel is turned off. On the other hand, since voltage Von and Voff are set as L level in the data transfer period in 
subfields Sf [ Sf3-] 5 while a pixel is turned on in the period concerned, since voltage Von and Voff are set as H level 
in the data transfer period in subfields Sf [ SfO-] 2 when the alternating current-ized driving signal LCOM switches to 
L level, in the period concerned, a pixel is turned off. In addition, the point that the on-off drive of the pixel is carried 
out according to the signal written in memory in the non-transmitting period is the same as each above-mentioned 
operation form. 

[0104] According to this mode, by, for example, choosing suitably the subfield which turns OFF a pixel in a data 
transfer period, and the subfield which turns ON a pixel in a data transfer period, the voltage actual value in the data 
transfer period in the 1 field can be adjusted so that it may become a value (or value near this) equal to the voltage 
VTH1 mentioned above. It becomes unnecessary to include the subfield SfO for giving the effective voltage which is 
equivalent to voltage VTH1 in such a case in 1 field. In addition, although it sets during the data transfer and the pixel 
was turned on or turned off in the example mentioned above every continuous subfields Sf0-Sf2 and subfields Sf [ Sf3- 
] 5 A pixel is turned ON in the data transfer period for example, not only this but in subfields Sf [ SfO, Sf2, and ] 4. Of 
course, you may make a pixel ON or the subfield made off not continue within a data transfer period so that it may say 
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that a pixel is turned OFF in the data transfer period in subfields Sf [ Sfl Sf3, and ] 5. 

[0105] (3) Whenever it changes into what shows the composition of the pixel in the 3rd mode and above-mentioned 
2nd operation form to drawing 13 , a pixel can be set to ON within a data transfer period like the 1st mode of the 
above. In addition, in each part shown in drawing 1 3 , the sign same about each part which is common in drawing. 10 
shown in the above-mentioned 2nd operation form is attached, and the explanation is omitted. 

[0106] As shown in this drawing, as compared with the pixel 110 which showed the pixel 1 10 in this modification to 
above-shown dravringJLO , the methods of connection of NAND gate 125 and an inverter 126 differ. Specifically, one 
input terminal of NAND gate 125 is connected to the output terminal of an inverter 122, and the signal written in 
memory is inputted. Moreover, the signal/DT which carried out level reversal of the data transfer signal DT are 
inputted into the input terminal of another side of NAND gate 125. On the other hand, the output terminal of NAND 
gate 125 is connected to the transmission gate 123 and the inverter 126. The output terminal of this inverter 126 is 
connected to the transmission gate 124. 

[0107] Next, the situation of a concrete change of each signal in this mode is explained. 

a. Since the data transfer signal DT serves as H level within a data transfer period data transfer period, the signal/DT 
inputted into one input terminal of NAND gate 125 serve as L level. Consequently, it is not concerned with whether 
the signal of which level is inputted into the input terminal (namely, input terminal connected to the inverter 122) of 
another side, but the signal of H level is outputted from NAND gate 125. Consequently, since only a transmission gate 
123 is turned on, voltage Von is impressed to the pixel electrode 18. Here, it is not concerned with whether since the 
level of the alternating current-ized driving signal LCOM is reversed, the signal of which level is written in in the data 
transfer period at memory, as for voltage Von, but a pixel is turned on. 

b. Since the data transfer signal DT serves as L level within non-transmitting period a non-transmitting period, the 
signal/DT inputted into one input terminal of NAND gate 125 serve as H level. Consequently, the output signal from 
NAND gate 125 turns into a signal which carried out level reversal of the output signal of an inverter 122. Specifically, 
in the data transfer period in front of the non-transmitting period concerned, when the signal of H level is written in 
memory, the signal of H level is outputted from NAND gate 125 (namely, when the output signal of H level and an 
inverter 122 is held for the output signal of an inverter 121 at L level). Consequently, since only a transmission gate 
123 is turned on, voltage Von will be impressed to the pixel electrode 118. Here, as shown in above-shown drawing 
11 , since voltage Von is the level which reversed the alternating current-ized driving signal LCOM, a pixel is turned 
on. On the other hand, when the signal of L level is written in memory, the signal of L level is outputted from NAND 
gate 125 (namely, when the output signal of L level and an inverter 122 is held for the output signal of an inverter 121 
at H level). Consequently, since only the transmission gate 124 to which the signal of H level is supplied through an 
inverter 126 is turned on, voltage Voff will be impressed to the pixel electrode 118. Since voltage Voff is the same 
level as the alternating current-ized driving signal LCOM, a pixel is turned off. 

[0108] Thus, in this mode, while a pixel is always turned on in a data transfer period, according to the signal written in 
memory in the non-transmitting period, ON/OFF drive of the pixel will be carried out. In addition, what is necessary is 
just to set up on the conditions shown in the 1 st mode of the above, and the same conditions about the voltage actual 
value in the data transfer period in 1 field. 

[0109] As shown in each above-mentioned operation form and this modification, even if it turns on a pixel in a data 
transfer period, you may make it turn off. If the voltage according to the signal written in memory in the data-transfer 
period concerned is made to be impressed to a pixel for the first time after a data-transfer period passes while the on- 
off drive of the pixel is carried out regardless of the signal written in memory in the data-transfer period in one subfield 
in short, the effect which took in the above-mentioned 1 st operation form can acquire. 

[01 10] In <modification 2> above-mentioned each operation form, although respectively different weighting to the 
effective voltage impressed to a pixel in each subfield was written and the time length of each subfield differed, the 
time length of each subfield is not restricted to this. For example, the 1 field may be divided into 32 subfields Sf0-Sf3 1, 
and the time length of subfields Sfl-Sf31 other than subfield SfD (subfield for impressing the voltage actual value 
equivalent to voltage VTH1) may be made the same. Drawing 14 is a table which illustrates a relation with a binary 
signal Ds as the subfield number in this case, and gradation data. According to the table shown in this drawing, the 
data-conversion circuit 300 outputs the binary signal Ds according to gradation data, and supplies the data-line drive 
circuit 140 to each pixel by making this binary signal into a data signal. And in each subfield, a pixel is turned OFF 
within a data transfer period (as shown in the above-mentioned modification 1, it is good also as ON), and it should be 
made just to carry out the on-off drive of the pixel according to the signal written in memory after data transfer period 
progress. Even if it does in this way, the same effect as each above-mentioned operation form can be acquired. 
[01 1 1] The <whole liquid crystal equipment composition^ next the structure of the electro-optics equipment 
concerning the operation form mentioned above or an application form are explained with reference to drawing 15 and 
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drawing 16 . Here, drawing 1 5 is the plan showing the composition of electro-optics equipment 100, and drawing 1 6 is 
the cross section of the A- A 1 line in drawing 1 5 . 

[01 12] As shown in these drawings, electro-optics equipment 100 has the structure where the liquid crystal 105 as an 
opto electronics material was pinched by this gap while the element substrate 101 in which the pixel electrode 118 etc. 
was formed, and the opposite substrate 102 in which the counterelectrode 108 etc. was formed maintain a fixed gap 
and each other are stuck by the sealant 104. In addition, although it is closed with a sealing agent after the amount of 
notch is in a sealant 104 and liquid crystal 105 is enclosed through here in fact, it is omitted in these drawings. 
[0113] Here, since the element substrate 101 is a semiconductor substrate as mentioned above, it is opaque. For this 
reason, the pixel electrode 118 will be formed from reflection nature metals, such as aluminum, and electro-optics 
equipment 100 will be used as a reflected type. On the other hand, since the opposite substrate 102 consists of glass 
etc., it is transparence. 

[01 14] Now, in the element substrate 101, the shading film 106 is formed in the inside of a sealant 104, and the outside 
field of viewing-area 101a. The scanning-line drive circuit 130 is formed in field 130a in in the field in which this 
shading film 106 is formed, and the data-line drive circuit 140 is formed in field 140a. That is, the shading film 106 has 
prevented that light carries out incidence to the drive circuit formed in this field. It has the composition that the 
alternating current-ized driving signal LCOM is impressed to this shading film 106 with a counterelectrode 108. For 
this reason, in the field in which the shading film 106 was formed, since the applied voltage to a liquid crystal layer 
serves as zero mostly, it will be in voltage the state where it does not impress of the pixel electrode 118, and the same 
display state. 

[01 15] Moreover, in the element substrate 101, it is the field 140a outside in which the data-line drive circuit 140 is 
formed, and two or more end-connection children are formed in the field 107 which separated the sealant 104, and it 
has the composition of inputting a control signal, a power supply, etc. from the outside. 

[01 16] On the other hand, the shading film 106 in the element substrate 101 and the end-connection child, and the 
electric flow are achieved by the flow material (illustration abbreviation) in which the counterelectrode 108 of the 
opposite substrate 102 was formed in at least one place among four corners in a substrate pasting portion. That is, the 
alternating current-ized driving signal LCOM has composition further impressed to the shading film 106 through flow 
material at a counterelectrode 108, respectively through the end-connection child prepared in the element substrate 
101. 

[01 17] Otherwise, corresponding to the use of electro-optics equipment 100, if it is a direct viewing type, the light filter 
arranged the shape of a stripe, the shape of the shape of a mosaic and a triangle, etc. to the 1st will be prepared in the 
opposite substrate 102, and the shading film (black matrix) set to the 2nd from a metallic material, a resin, etc. will be 
prepared in it. In addition, a light filter is not formed when using as a light valve of the projector mentioned later, for 
example in the case of the use of a colored light modulation. Moreover, in the case of a direct viewing type, the front 
light which irradiates light from the opposite substrate 102 side is prepared in electro-optics equipment 100 if needed. 
It adds, and while the orientation film (illustration abbreviation) by which rubbing processing was carried out is 
prepared in the predetermined direction, respectively and the direction of orientation of the liquid crystal molecule in 
voltage the state where it does not impress is specified to the electrode forming face of the element substrate 101 and 
the opposite substrate 102, the polarizer (illustration abbreviation) according to the direction of orientation is formed in 
the opposite substrate 101 side. However, since efficiency for light utilization will increase as a result of an above- 
mentioned orientation film's, an above-mentioned polarizer's, etc. becoming unnecessary if the polymer dispersed 
liquid crystal distributed as a minute grain is used into a macromolecule as liquid crystal 105, in points, such as a raise 
in brightness, and low-power-izing, it is advantageous. 

[01 18] <Others> In an operation form, the element substrate 101 which constitutes electro-optics equipment is used as 
a semiconductor substrate again, and although the transistor 116 connected to the pixel electrode 1 1 8 here, the 
constituent child of a drive circuit, etc. were formed by the MOSFET, this invention is not restricted to this. For 
example, it is good also as composition which uses the element substrate 101 as amorphous substrates, such as glass 
and a quartz, deposits a semiconductor thin film here, and forms TFT. Thus, if TFT is used, a transparent substrate can 
be used as an element substrate 101 . 

[01 19] Furthermore, as an opto electronics material, electroluminescent element (EL) etc. can be used other than liquid 
crystal, and it can apply to the equipment which displays by the electro-optical effect. That is, this invention is 
applicable to all the electro-optics equipments that perform a gradation display using the electro-optics equipment 
which has the composition mentioned above and analogous composition, and the pixel which performs ON or the 
binary display of OFF especially. In addition, although the situation where carried out level reversal of the alternating 
current-ized driving signal LCOM for every field, and a dc component was impressed to a liquid crystal layer was 
avoided when liquid crystal was used as an opto electronics material, as each above-mentioned operation form was 
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shown, when the electroluminescent element mentioned above as an opto electronics material is used, it is not 
necessary to carry out an alternating current drive in this way. 

[0120] Some of examples which used for concrete electronic equipment electronic equipment^ next the liquid crystal 
equipment mentioned above are explained. 

[0121] < — the 1 tprojector > — the projector using the electro-optics equipment concerning an operation form as a light 
valve is explained first Drawing 17 is the plan showing the composition of this projector. As shown in this drawing, in 
the projector 1 100 interior, the polarization lighting system 1 1 10 is arranged along with the system optical axis PL. 
reflection according [ on this polarization lighting system 1110 and / the outgoing radiation light from a lamp 1 1 12 ] to 
a reflector 1 1 14 — abbreviation — it becomes the parallel flux of light and incidence is carried out to the 1st integrator 
lens 1 120 Thereby, the outgoing radiation light from a lamp 1 1 12 is divided into two or more middle flux of lights. 
This divided middle flux of light will be changed into one kind of polarization flux of light (s-polarized light flux of 
light) to which the polarization direction was mostly equal by the polarization sensing element 1 130 which has the 2nd 
integrator lens in an optical incidence side, and outgoing radiation will be carried out from the polarization lighting 
system 1110. 

[0122] Now, the s-polarized light flux of light by which outgoing radiation was carried out from the polarization 
lighting system 1 1 10 is reflected by the s-polarized light flux of light reflector 1 141 of a polarization beam splitter 
1 140. The flux of light of a blue glow (B) is reflected in the blue light reflex layer of a dichroic mirror 1151 among this 
reflected light bunch, and reflected type electro-optics equipment 100B becomes irregular. Moreover, among the flux 
of lights which penetrated the blue light reflex layer of a dichroic mirror 1 1 5 1 , it is reflected in the red light reflex layer 
of a dichroic mirror 1 152, and the flux of light of red light (R) is modulated by reflected type liquid electro-optics 
equipment 100R. On the other hand, among the flux of lights which penetrated the blue light reflex layer of a dichroic 
mirror 1 1 5 1 , the flux of light of green light (G) penetrates the red light reflex layer of a dichroic mirror 1152, and is 
modulated by reflected type electro-optics equipment 100G. 

[0123] Thus, after the red by which the colored light modulation was carried out with the electro-optics equipments 
100R, 100G, and 100B, respectively, and a green and blue light are compounded one by one by dichroic mirrors 1 152 
and 1151 and the polarization beam splitter 1 140, they will be projected on a screen 1 170 by the projection optical 
system 1 160. In addition, since the flux of light corresponding to each primary color of R, G, and B carries out 
incidence to the electro-optics equipments 100R, 100B, and 100G with dichroic mirrors 1151 and 1 152, a light filter is 
unnecessary. 

[0124] The example which applied <the 2:mobile type computer>, next the above-mentioned electro-optics equipment 
to the mobile type personal computer is explained. Drawing 1 8 is the perspective diagram showing the composition of 
this personal computer. In drawing, the computer 1200 consists of this soma 1204 equipped with the keyboard 1202, 
and a display unit 1206. This display unit 1206 is constituted by adding a front light to the front face of the electro- 
optics equipment 100 described previously. 

[0125] In addition, since electro-optics equipment 100 will be used as a reflective direct viewing type with this 
composition, the composition in which irregularity is formed is desirable so that the reflected lights may be scattered 
about in the various directions in the pixel electrode 118. 

[0126] < - the 3:portable telephone > ~ the example which applied the above-mentioned electro-optics equipment to 
the portable telephone is explained further Dr awing 19 is the perspective diagram showing the composition of this 
portable telephone. In drawing, a portable telephone 1300 is equipped with electro-optics equipment 100 with the ear 
piece 1304 besides two or more operation buttons 1302, and a speaker 1306. A front light is prepared in the front face 
also at this electro-optics equipment 100 if needed. Moreover, since electro-optics equipment 100 will be used as a 
reflective direct viewing type, this composition of the composition in which irregularity is formed in the pixel electrode 
1 18 is also desirable. 

[0127] In addition, ****** which it explained with reference to drawing. 17 - drawing 19 as electronic equipment, and 
also was equipped with a liquid crystal television, the video tape recorder of a viewfinder type and a monitor direct 
viewing type and car navigation equipment, a pager, an electronic notebook, a calculator, a word processor, the 
workstation, the TV phone, the POS terminal, and the touch panel is mentioned. And it cannot be overemphasized that 
can apply the electro-optics equipment concerning an operation form or an application form to these various electronic 
equipment. 
[0128] 

[Effect of the Invention] Since the signal impressed to the data line is made binary according to this invention as 
explained above, a high-definition gradation display is attained. Moreover, since the voltage which makes a pixel ON 
or OFF according to the signal written in the memory in a pixel is impressed after a data transfer period passes, a 
voltage impression period can be arbitrarily set up regardless of a data transfer period. Therefore, there is an advantage 
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that many gradation-ization of a display image is easily realizable. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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